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Iitl^^^^ : Novel mammalian peptide ^ 

polynucleotide for coding the same 

(57) Summary 

to provlde . novel maMiallan pepude KMch 

exhibits a phosphorylase activity. 

JS^^a^.. a P ho sphorylase protein gene wMch exist3 

the hlppocampus o£ the rat which contii ^ ss ^ 

;rr sion of su9ar chain informati ° n - — - 

- B Nfl seque „ce as wen as an amino acid ^ 
^ ted here£rom . Ths manifestation ^ ^ 

—1 cell is i nduced for con(irmlng geMration 

protein. to antibod f . 

prepared. P fu " h ™, -a 

Effects : The pro tein o£ the present invention 

T " brain ' ^ — " - — y at 

he fetai sta 9 e, it may oe presu^^ to play a certain roU ^ 

he construction of the brain , and therefore , lt ^ 
treatments and diagnoses o£ cranlal ^ ^ 
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Claim 1 

A mammalian peptide which includes the amino acid sequence 
expressed by Sequence No. 2 or an amino acid sequence wherein one 
or multiple amino acids of said amino acid sequence have been 
depleted, substituted, or inserted. 
Claim 2 

A mammalian peptide specified in Claim 1 which includes the 
amino acid sequence expressed by Sequence No. 2 or an amino acid 
sequence wherein one to several amino acids of said amino acid 
sequence have been depleted, substituted, or inserted. 
Claim 3 

A peptide specified in Claim 1 wherein said mammal is a rat. 

Claim 4 

A peptide specified in Claim 1 wherein said mammal is a 
mouse. 

Claim 5 

A peptide specified in Claim 1 wherein said mammal is a 
human . 

Claim 6 

A peptide specified in Claim 1 or 2 which includes the amino 
acid sequence expressed by Sequence No. 2. 
Claim 7 

A peptide specified in Claim 1 or 2 which exhibits a 
phosphorylase activity. 
Claim 8 
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A peptide specified in Claim 7 which exhibits a serine- 
threonine phosphorylase activity. 
Claim 9 

A peptide specified in Claim 8 which is . a kinase that 
possesses a proline-rich sequence PPXP and that is coupled with an 
SH3 domain. 
Claim 10 

An isolated polynucleotide which is at least 80% identical to 
a polynucleotide that codes a peptide which includes the amino 
acid sequence expressed by Sequence No. 2. 
Claim 11 

An isolated polynucleotide which codes the peptide specified 
in Claim 1 or 2 . 
Claim 12 

An isolated polynucleotide specified in Claim 10 or 11 
wherein said polynucleotide is a DNA. 
Claim 13 

An isolated polynucleotide specified in Claim 11 which 
possesses a DNA sequence expressed by base Nos, 2 05 _ 1455 of 
Sequence No. 1. 
Claim 14 

An isolated polynucleotide which codes an amino acid 
identical to the amino acid of Sequence No. 2 based on the 
polycondensation of a genetic code. 
Claim 15 



4 



An isolated polynucleotide specified in Claim 12 which 
includes the base sequence expressed by Sequence No. 1. 
Claim 16 

A reconstituted vector which includes the DNA specified in 
Claim 12. 

Claim 17 

A host cell which includes the reconstituted vector specified 
in Claim 16. 

Claim 18 

A method for manufacturing the peptide specified in Claim 1 
or 2 wherein the host cell specified in Claim 17 is incubated for 
inducing the manifestation of the DNA specified in Claim 12 and 
for producing the peptide specified in Claim 1 or 2 . 
Claim 19 

A medical drug which includes the peptide specified in Claim 
1 or 2. 

Claim 20 

A medical drug which includes the polynucleotide specified in 
Claim 11. 

Claim 21 

An antibody for the peptide specified in Claim 1 or 2 . 
Claim 22 

An antibody specified in Claim 21 which is a monoclonal 

antibody. 

Claim 23 
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An antibody specified in Claim 21 which is „ , , 
antibody. * pol ^ clo »al 



Claim 24 



A diagnosing method with the following characteristics- In a 
method for diagnosing a disease related to th. 

aEea to the manifestation of 
the peptide specified i n claim 1 or 2 

mutations within a 

r::::r ide which — ~ - - — a. 



Claim 25 



A method with the followlng characteristics; ^ a method 
-entifvin g a compound whlch ^ boMts act ^ 

peptide specified in Claim 1 or 2 h„ „ 

the SM » ° n " S int «action with 

same, . composition which ^^^^ said peptide ^ 

S C ° mPOUnd tar9Sted <« »-« conditions where an 

interaction of said compound with said peptide he, 
, . peptide becomes invoked and 

-rein the presence or absence of a si^ attributed to the 
taction of said compound is detected for identify the 
«~, that hinders or boosts the activitv 0 f the p^tid 
specified in Claim 1 or 2 . Peptide 

^^^^ 
[0001] 

(Technics fieids to which the invention belon 9 s, 

The present invention concern* =, 
exhibit. concerns a mammalian peptide which 

exhibits a novel physiological activitv « * ■ 

activity, and m particular, it 
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concerns a peptide „ hich exhiMts . 
serine-threonine phosphorylase activity, etc.) . 



[0002] 
(Prior art) 



averse phosphorylases are ^ ^ 

important ml ^ *-u P^y 
roles » the growths of ra e m0 ry and nerve 

neuroglia cells, extensions of their peripheral 

P P erals ' constructions of 

nervous circuit networks etc t„ 

nf , 11 reC6nt years ' th - contributions 

of phosphorolysis to t-v,- • ns 

ysis to the transmission of sugar chain i n * 
hav<= k m , cnam information 

nave been clarified. it ,■ „ ,, 

knOWn ' ^thermore, that such 

pathological cases as hr^n *. 

th h tUm ° r ' dSmentia ' ^c. are observed if 

the phosphorylases related to such ar* ■ ■ , ■ 

For these ^t^ties become abnormal. 

or these reasons, attempts have been made to discover ^ 
Phosphorylases and to investioat. ■ 

their „„ , ■ lnVeStl9ate the - Properties for analyzing 

their neurological functions and/or for , •« 
Pathological me chanis ra s of nerve dis ^ ^ 

losing and treating t hem . ' * *~ * 

[0003] 

(Problems to be solved by the invention) 

The present invention concerns a novel peptide which exhibits 
a useful physiological activity, a polynucleotide (e g « 
etc) which codes said peptide a 

inn, „ Peptide, a reconstituted vector which 

includes said DNA a ho^ u- i_ 

vector a >„' inClUdSS Said ™"tuted 

a .ethod for .anufacturing said peptide ba sed on 



reconstituted DNA technology, an antibody for said peptide, a 
medical drug which includes said peptide or polynucleotide, a 
method for diagnosing diseases related to said peptide wherein 
mutations within the DNA that codes said peptide are detected, and 
a method for identifying a compound which activates or hinders 
said peptide. 



[0004] 

(Mechanism for solving the problems) 

The present inventors compiled exhaustive research for the 
purpose of solving the 73 

aforementioned problems and proceeded to amplify and clone a 
phosphorylase gene which exists in the hippocampus of the rat 
brain based on the PGR method; after a polynucleotide sequence 
that codes said gene had been determined, an amino acid sequence 
deduced from it was determined, and the generation of said protein 
was confirmed by inducing the manifestation of said gene, based on 
which the present invention has become completed. 
[0005] 

In other words, the present invention concerns (1) : A 
mammalian peptide which includes the amino acid sequence expressed 
by Sequence No. 2 or an amino acid sequence wherein one or 
multiple amino acids of said amino acid sequence have been 
depleted, substituted, or inserted; (2): A mammalian peptide 
specified in Embodiment 1 which includes the amino acid sequence 
expressed by Sequence No. 2 or an amino acid sequence wherein one 
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to several amino acids of said amino acid sequence have been 
depleted, substituted, or inserted; (3): A peptide specified in 
Embodiment 1 wherein said mammal is a rat; 
[0006] 

(4) : A peptide specified in Embodiment 1 wherein said mammal 
is a mouse; (5) : A peptide specified in Embodiment 1 wherein said 
mammal is a human; (6) : A peptide specified in Embodiment 1 or 2 
which includes the amino acid sequence expressed by Sequence No. 
2; (7).- A peptide specified in Embodiment 1 or 2 which exhibits a 
phosphorylase activity; (8) : A peptide specified in Embodiment 7 
which exhibits a serine -threonine phosphorylase activity; (9) : A 
peptide specified in Embodiment 8 which is a kinase that possesses 
a proline-rich sequence PPXP and that is coupled with an SH3 
domain; 



[0007] 



(10): An isolated polynucleotide which is at least 80% 
identical to a polynucleotide that codes a peptide which includes 
the amino acid sequence expressed by Sequence No. 2; (n) : ^ 
isolated polynucleotide which codes the peptide specified in 
Embodiment 1 or 2; (12): An isolated polynucleotide specified in 
Embodiment 10 or 11 wherein said polynucleotide is a DNA; (13) , An 
isolated polynucleotide specified in Embodiment 1! which possesses 
a DNA sequence expressed by base Nos. 205 - 1455 of Sequence No. 
1; (14): An isolated polynucleotide which codes an amino acid 
identical to the amino acid of Sequence No. 2 based on the 
polycondensation of a genetic code; 
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[0008] 

(15) : An isolated polynucleotide specified in Embodiment 12 
which includes the base sequence expressed by Sequence No. l ; 
(16) : A reconstituted vector which includes the DNA specified in 
Embodiment 12; (17): A host cell which includes the reconstituted 
vector specified in Embodiment 16; (is): a method for 
manufacturing the peptide specified in Embodiment 1 or 2 wherein 
the host cell specified in Embodiment 17 is incubated for inducing 
the manifestation of the DNA specified in Embodiment 12 and for 
producing the peptide specified in Embodiment 1 or 2; (19) . A 
medical drug which includes the peptide specified in Embodiment 1 
or 2; (20): A medical drug which includes the polynucleotide 
specified in Embodiment 11; 
[0009] 

(21) : An antibody for the peptide specified in Embodiment 1 
or 2; (22): An antibody specified in Embodiment 21 which is a 
monoclonal antibody; (23) : An antibody specified in Embodiment 21 
which is a polyclonal antibody; (24) : A diagnosing method with the 
following characteristics: In a method for diagnosing a disease 
related to the manifestation of the peptide specified in 
Embodiment 1 or 2, mutations within a polynucleotide which codes 
the mutant of said peptide are detected; and 
[0010] 

(25): A method with the following characteristics: In a 
method for identifying a compound which hinders or boosts the 
activity of the peptide specified in Embodiment 1 or 2 based on 
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its interaction with the same, a composition which includes said 
peptide is contacted with a compound targeted for screening under 
conditions where an interaction of said compound with said peptide 
becomes invoked and wherein the presence or absence of a signal 
attributed to the interaction of said compound is detected for 
identifying the compound that hinders or boosts the activity of 
the peptide specified in Embodiment 1 or 2 . 
[0011] 

™e peptide of the present invention is a peptide which 
possesses an amino acid sequence which is totally or virtually 
identical to the amino acid sequence expressed by Sequence N o 2 
Such a peptide which possesses an amino acid sequence which is 

totally or virtually identical to the a m< „„ 

cne amino acid sequence 

expressed by Sequence No 2 is at l 

ls at leasc approximately 70%, more 

preferably at least approximately 80%, more preferably at least 
approximately 90%, or most preferably at least 95 %, identical to 
the amino acid sequence expressed by Sequence No. 2, and it is 
endowed with an activity simiiar to that of the peptide expressed 
by Sequence No. 2. Such an activity may, for example, be 
instantiated by phosphorylase activities (kinase activities, such 
as the serine-threonine phosphorylase activity, etc The 
magnitude of said activity is variable depending on the amino acid 
sequence of the peptide, although the amino acid sequence may be 
safely varied so long as such a biological activity remains 



useful 
[0012] 
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More specifically, the peptide of the present invention 
includes a fragment and/or analog of a peptide which possesses an 
amino acid sequence wherein 1 or multiple, more preferably 1 - 10, 
more preferably 1 ~ 5, or most preferably 1, 2, 3, or 4 , members 
of the amino acid sequence expressed by Sequence No. 2 have been 
depleted, substituted, or inserted. Such a fragment and/or analog 
can be obtained by deleting, substituting, or inserting amino 
acids of sites which are non-essential to the functions of the 
peptide of the present invention. Amino acids of sites which are 
essential to the functions of the peptide, however, cannot be 
substituted. m consideration of its biological activity, 
furthermore, sites which contribute to the preservation of the 
overall peptide morphology cannot be modified by means of the 
deletions, substitutions, or insertions of amino acids. 
Substitutable amino acids are characterized by identical sizes or 
polarities. These cases are instantiated by reciprocal 

substitutions among aliphatic amino acid Ala, Val, Leu, and lie, 
reciprocal substitutions between a hydroxyl group- containing Ser 
and Thr, reciprocal substitutions between an acidic residue- 
containing Asp and Glu, substitutions between an amido residue- 
containing Asn and Gin, substitutions between a basic residue- 
containing Lys and Arg, and substitutions between an aromatic 
residue -containing Phe and Tyr. 
[0013] 

Precursors of the peptide of the present invention, too, 
qualify as the peptide of the present invention so long as they 
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exhibit the aforementioned physiological activity. Such a 
precursor can be obtained by adding at least one amino acid to the 
N terminal side and/or c terminal side of the peptide of the 
present invention. The peptide of the present invention may. 
furthermore, be coupled with polyethylene glycol for the purpose 
of prolonging its half life or may instead be coupled with a 
secretion sequence or reader sequence for facilitating secretion, 
and furthermore, a fused peptide may be generated for purifying 
purposes. Physiologically permissible acid added salts of the 

peptide of the present invention or its precursor are also within 
the scope of the present invention. Such acid added salts are 
instantiated by salts with inorganic acids such as hydrochloric 
acid, phosphoric acid, sulfuric acid, etc. and organic acids such 
as acetic acid, formic acid, fumaric acid, maleic acid, succinic 
acid, citric acid, tartaric acid, raal ic acid, benzoic acid, 
benzenesulfonic acid, etc. 
[0014] 

The peptide and polynucleotide of the present invention are 
morphologically isolated , and it is ^ ^ ^ ^ 

purified and sufficiently homogenized. it is desirable for the 
polynucleotide of the present invention to be at least 80% 
identical to the polynucleotide that codes the peptide which 
includes the amino acid sequence expressed by Sequence No. 2 (base 
Nos. 205 - 14 55 of Sequence No. 1) while being complementary fcQ 
the latter. A polynucleotide which is at least 90% identical is 
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-re desirable, and one that is at least 95% identical ±< ^ ^ 
desirable. A polynucleotide which possesses a sequence that is at 
least 95%. preferably at least 97%, identical becomes hybridized 
«th the aforementioned polynucleotide of Sequence No. 2 even 
under severe conditions. 
[0015] 

Fragments of the peptide of the present invention which are 
peculiarly characterised structural or functionally are also 
useful. The peptide of the present invention is constituted by 
amino acids with a total length of 417 . and it possesses a 
sequence peculiar to serine-threonine Kinase and a protein-rich 
sequence [as well as aJ PPXP sequence . ^ ±t ^ a ^ 

coupled with the SH3 domain, useful fragments are instantiated by 
fragments which possess sequences peculiar to serine -threonine 
kinase and ones which possess protein-rich sequential PPXP 
sequences. Polynucleotides which code the aforementioned 

fragments are also within the scope of the present invention 

Such polynucleotide fraqments aT1 H ™i 

agments and polynucleotides which can be 

hybridized with polynucleotides that code said f 

1 coae said fragments are 
useful as PGR primers or as probes for- ^ - ■ 

proses for detecting the DNAa that 

code the peptide of the present invention. 
[0016] 

(Application embodiments of the invention) 

The DNA which codes the peptide of the present invention may 
for example, be cloned from a c DNA lib rary obtained as a result of 
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the countertransference of poly , A) ^ derived frQm ^ ^ 
brain. More specif icaliy, the objectlve DNA ^ ^ 

aforementioned rat hippocampus cDNA library , etc . basfid on ^ pcR 
-thod by uaing a synthetic Dm primer uuch pQssesses a 

DNA hase seance that codes the peptide of the present invention 
and lt i. then sub . cloned , nto a vector ft ^ ^ ^ 

selected, and its DNA sequence is determined. A totai-le^th cDNA 
- cloned by using . primer „ hich ^ synthesi2sd ^ ^ 

this sequence. 



[0017] 



It rs also possible to clone the DNA that codes the peptide 
of the present invention by using . probe fay Mrking # 

BNA f rag ment or synthetic oli g onucleotide that codes the total or 
Partial re gi on of the peptide (pro tein, of the present invention 
*™» a DHA which has b een inte 9 rated with an appropriate vector 
in a case where the poly (A) *RWA is prepared from a eel! the 
total SNA is first extracted, and said total RNA is then purified 
b y us ing a poly (a) *RNA purification carrier «e. g ., oiigo (dT) 
cellulose, etc.,. The method fw ^ ^ ^ 

favora.ly instantiated by the g uanidine thiocyanate-phenol method 
g uanrdine thiocyanate-trifluorocesium method, alxali sucrose 

density gradient centrifugal seraraHnr, ^ „ 

ugai separation method, and a method which 

uses guanidine thiocyanate and cesium chloride. 



[0018] 



A sin 3 le-strand cD N A may, for example, b e synthesized from a 
countertransference enzyme b y U3 i ng the po i y (A) lRNfl 



above as a matrix under the co-pervasion of 6 base random 
oligonucleotide as a primer, and a double-strand cDNA is 
subsequently synthesized by using DNA polymerase. The obtained 
DNA of approximately 200 bp is severed by using restriction 
enzymes EcoRl and Xhol, and after it has been sub-cloned on a 
pBluescriptll SK vector, the obtained DNA is transformed into 
Escherichia coli. The transformation [into] the Escherichia coli 
can be efficiently executed by using Hanahan's method ( j. M ol . 
Biol,., 166, 557-580) . A plasmid DNA is purified from the obtained 
100 clones based on the miniprep plasmid purification method 
(Sambrook, et al . , Molecular Clo ning: A Laboratory Manual . 2nd 
Ed., Cold Spring Harbor Laboratory Press, Cold Spring Harbor, New 
York (1989), refer to 1.25), and after the DNA sequence has been 
determined, a single novel clone is selected. A total-length DNA 
is synthesized by using a primer which has been synthesized based 
on the sequence of this clone. 
[0019] 

A polynucleotide that codes the depletion- type, substitution- 
type, or insertion-type mutant which possesses an amino acid 
sequence wherein one or several (1 - several) amino acids of the 
amino acid sequence expressed by Sequence No. 2 have been 
depleted, substituted, or inserted can be synthesized with ease 
from a polynucleotide that codes the amino acid sequence expressed 
by Sequence No. 2 based on a conventionally-known in vitro 
mutation induction method. A polynucleotide that codes the 
depletion-type, substitution- type, or insertion- type mutant which 
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possesses an amino acid sequence wherein 1 - several amino acids 
of the amino acid sequence expressed by Sequence No. 2 have been 
depleted, substituted, or inserted can, for example, be 
synthesized with ease by using a conventionally- known kit [e g 
Mutan TM-K (manufactured by Takara Shuzo co.[>], Mutan TM-G 
(manufactured by Takara shuzo Co.), etc.]. The manifest 
Phosphorylase activity exhibited by the mutant of the peptide of 
the amino acid sequence expressed by Sequence No. 2 can, 
furthermore, be easily detected, and accordingly, the scope of the 
peptide of the present invention can be easily determined. 
[0020] 

A reconstituted vector which includes the polynucleotide o£ 
the present invention is used for generating the peptide of the 
present invention. Ones which are suitable for the preservation 
propagation, and/or manifestation of the polynucleotide within a 
host cell are used as the vector of the present invention. The 
cloned SNA that cedes the peptide of the present invention is 
inserted into the vector either directly or after having be en 
digested with a restriction enzyme or added to /5 
a linker. Said DNA possesses a translation initialization codon 
(MM on its 5. terminal side and a translation termination codon 
(TAA, TGA, or TAG, on its 3. terminal side. Said DNA is located 
on the lower stream side of the promoter within the manifestation 
vector. concrete exampies of usable vectors include plasmids 
[e.g., plasmids originating from Escherichia coli (e.g.; pB R322 
PBR325, pUC12, etc.,, plasmids originating from Bacillus subtilis 
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(pUBllo and pci94), plasmids originating from Spreptomyces 
bacteria, plasmids originating from Salmonella bacteria, etc.), 
plasmids originating f rora yeast episomes or ^ tbxomm 
elements (e.g., YCp-type pla S mid, pYAC-type plasmid, etc , 
bacteriophages (e.g., X phag e, etc.), vectors originating from 
viruses (e.g., vacciniavirus, adenovirus, retrovirus 
vaccurovirus, etc.,, etc. Many of these vectors are commercially 



available 
[0021] 



such a 



The DNA sequences within a reconstituted vector are linked in 
a way that they can be exerted on an appropriate 
manifestation control sequence (promoter,. Such promoters are 
instantiated by phage AP L promoter, T7 promoter, lac, trp, l pp 
and tac promoters of Escherichia coli, SP01 promoters of BaciHus 
bacteria, penP promoter, PH05 promoter, PGK promoter, gap 
promoter, ADH! promoter, SUC2 promoter, GAL4 promoter, and „f„ 
promoter of yeasts, multangular promoters of insect cells Plo 
promoter, SV40 initial- and late-phase promoters for animal cells 
LTR promoter, CMV promoter, „ S v-TK promoter, and metallothionein 
promoter of retroviruses, S5S promoters for plant cells, ineactin 
gene promoter, etc. A given reconstituted vector includes a DNA 

region to be transferred, transfer inin=i- ^ 

, cransrer initialization and transfer 

conclusion signal sequences, and at least one gene. 



[0022] 



Generally speaking, a given manifestation vector includes 
repressor coupling sites and manifestation control regions which 
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can be activated by enhancers, etc. The manifestation vector 
additionally includes a selection marker. Favorable markers are 
instantiated by a dihydrofolic acid reductase ,dh fr) gen e and a 
neomycin-resistant gene for eukaryote cells, tetracycline- or 
ampiciliin-resistant genes for germs, etc. The dhfr gene confers 
mesothoraxate resistance on transformed cells, whereas the 
neomycin-resistant gene confers G418 resistance on transformed 
cells. m a case where a dhfr gene-depleted CHO cell is 
designated as a host and where the dhfr gene is designated as a 
selection marker, transforms can be selected within a medium 
which includes no thymidine. In this case, not only the dhfr gene 
but also the DNA that codes the peptide of the present invention 
become simultaneously amplified within the cell by gradually 
elevating the mesothoraxate (MTX) concentration and by then 
selecting a resistant strain, based on which a CHO (dhfr") cell of 
a high manifestation probability can be obtained. 
[0023] 

The reconstituted vector of the present invention may if 
necessary, be constructed in such a way that it will add a signal 
sequence to the N terminal side of the peptide. such signal 
sequences coincide with PhoA and OmpA signal sequences, etc in 
the cases of Escherichia coli hosts, such signal sequences as «« 
SUC2, etc. in the cases of yeast hosts, and a-interferron signal 
sequences, etc. in the cases of animal cell hosts. The present 
invention also concerns a host cell which includes the 
aforementioned reconstituted vector (s). These host cells are 
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instantiated by eukaryote cells such as mammalian cells, plant 
cells, insect cells, yea3t cells< eukaryote cells (g g 
Aspergillus bacteria, etc.), and prokaryote cells (e.g., germ 
cells, etc.). The reconstituted vector of the present invention 
becomes introduced to the host cell based on such methods as 
calcium phosphate transfection, electropolation, transduction, 
infection, etc. 
[0024] 

The manifestation of the peptide of the present invention can 
be induced within the aforementioned hosts of mammalian cells 
yeasts, germs, etc. under the control of the aforementioned 
promoter (s, . Prokaryote hosts are instantiated by Escherichia 
coli. Bacillus subtilis, Salmonella bacteria, Pseudomonas, 
spreptomyces, Staphylococcus, etc. Yeasts are instantiated by 
Saccharomyces serva zz ii, Schizosaccharomyces pombe, P iquia 
pastris, etc. 

[0025] 

Transformed prokaryote hosts are propagated, and in the case 
of a vector which includes an induction-abled promoter, the 
induction is executed based on the temperature or a chemical 
rnduction substance, and said cells are incubated within a liquid 
medium which includes a carbon source (e.g., glucose, dextran 
soluble starch, etc.,, a nitrogen source (e.g., ammonium salt 
nrtrate, peptone, casein, meat extract, soybean extraction 
residue, etc.,, and an inorganic matters, (e.g., calcium 
chloride, sodium dihydrogen phosphate, magnesium chloride, etc , 
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within an appropriate pH range (pH: Approximately 5-8) over an 
appropriate period (approximately 3 - 24 hours). Incubation 
temperature ranges suitable respectively for Escherichia coli and 
Bacillus bacteria coincide with approximately 14 ~ 43°C and 
approximately 30 - 40°C. After the incubation has been completed, 
the cells are broken by physical or chemical means, and the 
peptide of the present invention becomes purified from the 
obtained crude extract. 
[0026] 

The transformed yeast is incubated within a medium (e.g., 
minimal medium, etc.) within a pH range of approximately 5 - 8 and 
within a temperature range of approximately 20 - 3 5°C for 
approximately 24 - 72 hours. As far as insect cells are 
concerned, in a case where AcNPV (Autographa californica NPV) is 
selected as a virus, Sf cells, MG1 cells, etc. are used, whereas 
in a case where the silkworm polynuclear disease virus (BmPV) is 
selected as a virus, silkworm larvae, silkworm incubation cells 
(BM-N cell), etc. are used. The silkworm cells are 

intergenerationally incubated after having become confluent at 
approximately 27°C by using a TC-10 medium which includes 10% of a 
thermally deactivated bovine fetal serum, etc. 
[0027] 

Mammalian cells are instantiated by the COS-7 cell, mouse 
AtT-20 cell, rat GH3 cell, rat MtT cell, mouse MIN6 cell, Vero 
cell, C127 cell, CHO cell, dhfr gene-depleted CHO cell, HeLa cell, 

L cell, BHK cell, BALB3T3 cell S><3^ o«n □ 

ceix, 293 cell, Bouze melanoma cells, 
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etc. Mammalian cell manifestation vectors are instantiated by 
duplicated orignation points, promoters (e.g., aforementioned SV40 
initial- and late-phase promoters and LTR promoter, CMV promoter 

HSV-TK promoter, metallothionein promoter, etc. for retroviruses) 
enhancers (e.g., S V40 enhancer, adenovirus" enhancer! 
cytomegalovirus initial promoter, etc.), selection markers (e.g. 
aforementioned dhfr gene, neomycin- resistant gene, etc.) 
ribosome-coupled sites, polyadenylated sites (e.g., S V40 
polyadenylated site, etc.), splice donor and acceptor sites (e.g., 
DNA sequence originating from SV40-spliced site), transfer 
conclusion sequences, and 5- non-transfer sequences. 
[0028] 

Plasmid vectors, single-strand or double _ stran<J phage 
vectors, single-strand or double-strand RNA or DNA virus vectors, 
ate. can be used as such vectors. A MEM medium, DMEM medium' 
RPM11640 medium, etc. which each include approximately 5 - 20% of 
bovine fetal serum are used for incubating transformed mammalian 
cells, and the incubation is carried out within a P H range of 
approximately 6 - 3 and within a temperature range of 
approximately 30 - 40°C for approximately 15 - 72 hours. 
[0029] 

in a case where the gene that codes the peptide of the 
present invention is introduced to a plant eel!, the Ti plasmid, 
whxch exists in Agrobacterium tumefacieng, can be used. Genes 
originating from foreign sources are inserted into 25 bp 
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repetitive sequences located at both terminals of the T-DNA of the 
Ti plasmid. The Ri plasmid of A. rhizogenes can likewise be used. 
In a case where the T-DNA is introduced into the plant cell, a 
gene group referred to as the "vir region- is essential. A 
single-strand DNA (T-strand) becomes generated from the T-DNA 
under the pervasion of the activated vir gene, and said gene 
becomes integrated with a chromosome within the plant cell. The 
targeted gene can be introduced into the Ti plasmid based on co- 
existent integration. Moreover, the Ti plasmid can be introduced 
to the Agrobacterium based on the Biliner method, wherein T-DNA 
and vir regions respectively exist above separate plasmids. Next, 
the plant is infected with the Agrobacterium that includes the 
targeted gene, based on which said gene becomes introduced to said 
plant . 

[0030] 

In a case where a mammalian cell is selected as a host, the 
peptide of the present invention can be recovered and purified 
from a reconstituted cell incubation product by means of ammonium 
sulfate or ethanol precipitation, acid extraction, anion or cation 
exchange chromatography, hydrophobic interactive chromatography, 
etc. The peptide of the present invention may or may not be 
glycosylated. Depending on hosts, furthermore, a peptide which 
possesses methionine at its N terminal may become obtained. The 
generation of the peptide of the present invention based on the 
aforementioned reconstituted DNA technology is mentioned in detail 
in Sambrook, et al . , Molecular Cloning: A Laboratory 2nd 
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Ed., Cold Spring Harbor Laboratory Press, Cold Spring Harbor, New 

York (1989) . 

[0031] 

In the context of generating a monoclonal antibody specific 
to the peptide of the present invention, the peptide of the 
present invention is administered to a warm-blooded animal (e.g., 
mice, rats, etc.) together with a carrier and a diluent. It is 
desirable to administer Freund's complete adjuvants or Freund's 
incomplete adjuvants concomitantly for the purpose of upgrading 
the antibody generation capacity. Under normal circumstances, the 
peptide is administered on a total of approximately 2 to 10 
occasions at a frequency of once every 2-6 cycles [sic: 
Presumably "weeks"]. In the context of preparing a monoclonal 
antibody generation cell, an individual (s) with regard to an 
antibody-specific value has been acknowledged is selected from 
among the antigen- inoculated warm-blooded animals, and after 2-5 
days have elapsed since the final inoculation, its spleen or lymph 
node is harvested, followed by the fusion of an antibody 
generation cell included therein with myeloma, as a result of 
which a monoclonal antibody generation hybridomer becomes 
prepared. The aforementioned cell fusion operation can be carried 
out according to the dictates of Kohlerand Milstein, Nature, 256, 
495 (1975). Polyethylene glycol (PEG) is desirable as a fusion 
accelerator, whereas P3U1 is desirable as a myeloma cell. it is 
desirable for the ratio between the number of antibody generation 
spleen cells and the number of myeloma cells used concomitantly to 
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be confined to a range of l s i - 2 0 : l, whereas the PEG is added 
within a concentration range of approximately 10 - 80%, and a 
fused cell can be obtained as a result of incubation at 30 - 3 7° C 
for 1 - io min. The screening of the monoclonal antibody 
generation hybridomer and the purification of the monoclonal 
antibody can be carried out based on conventionally-known methods. 
[0032] 

The monoclonal antibodies of the present invention also 
include a chimera antibody, single-strand antibody, human 
antibody, Fab fragment, etc. Polyclonal antibodies, too, can be 
prepared based on conventionally- known methods. In other words, a 
complex of the peptide of the present invention and a carrier 
protein is prepared, and after a warm-blooded animal has been 
inoculated with it according to procedures similar to those of the 
aforementioned case of the monoclonal antibodies, the antibodies 
are separated and purified based on conventionally- known methods. 
Since the peptide of the present invention is presumed to 
contribute to the transmission of information within the brain, it 
can be used for the treatments of cranial nerve diseases. 
Substances which are capable of activating the peptide of the 
present invention are presumed to be useful for maintaining and/or 
boosting nerve activities. 
[0033] 

A compound capable of activating the peptide of the present 
invention can be identified according to the following procedures. 
In other words, conditions under which the interaction between a 
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compound targeted for screening and the peptide of the present 
invention can be invoked are established, and the interaction 
between such a candidate compound and the peptide of the present 
invention is invoked under the co-pervasion of a second component 
which is capable of providing a detectable signal in accordance 
with the interaction between said candidate compound and the 
peptide of the present invention, and whether said candidate 
compound hinders or boosts the activity of the peptide of the 
present invention is determined by detecting the presence or 
absence of a signal attributed to said interaction. 
[0034] 

A dosage of the peptide of the present invention effective 
for treatment may be administered to an individual that needs said 
peptide for the purpose of treating said individual. 
[0035] 

An effective dosage of an antagonist which hinders the 
activity or manifestation of the peptide of the present invention 
may, furthermore, be administered to an individual that needs the 
hindrance of said peptide for the purpose of treating said 
individual. Antagonists usable in this context are instantiated 
not only by monoclonal antibodies or polyclonal antibodies for the 
peptide of the present invention but also by antisense DNAs and 
ant i sense RNAs , which are / 7 

oligonucleotides which hinder the manifestation of the gene of the 
peptide of the present invention, as well as DNA constructs that 
generate antisense RNAs within organisms. 
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[0036] 

The peptide of the present invention is administered orally 
in the forms of a tablet agent, capsule agent, elixir agent, 
microcapsule agent, etc. Since the peptide drug normally becomes 
decomposed within the stomach or small intestine, it is desirable 
to use a drug transportation system for avoiding decompositions 
within these organs in a case where it is administered orally. 
The peptide of the present invention may, furthermore, be 
administered non-orally in the form of an injection agent (e.g., 
sterile solution or suspension of water or another 
pharmaceutical^ permissible liquid, etc.). 
[0037] 

The medical drug of the present invention may also include 
conventionally-known carriers, scenting agents, molding agents, 
vehicles, preservatives, stabilizers, coupling agents, etc. 
Conventionally-known ones, too, can be used as the coupling 
agents, swelling agents, lubricants, sweeteners, scenting agents, 
etc. which are added to tablet agents, capsule agents, etc. The 
optimal administration dosage of the peptide of the present 
invention differs depending on the conditions of patients, ages of 
patients, presence or absence of simultaneously administered 
agents, administration paths, etc., although it is presumed to 
coincide with an ordinary peptide medical drug administration 
dosage range, namely 10 Mg/body weight - 8 mg/kg-body weight. 
[0038] 
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Diseases related to the manifestation of the peptide of the 
present invention can be diagnosed by the cDNA or genom sequence 
difference between a diseased individual and a non-diseased 
individual. In a case where a mutation observed in the diseased 
individual cannot be observed in the normal individual, it is 
possible for said mutation to be a cause of the disease with which 
the peptide of the present invention is related. Since the gene 
anomaly of the aforementioned cDNA or mRNA can be detected, 
furthermore, the polynucleotide of the present invention or its 
fragment is useful for gene diagnoses in the context of diagnosing 
diseases ascribed to damages or mutations of said polynucleotide, 
its manifestation loss or gain, and/or its excessive 
manifestation. In a case where the polynucleotide of the present 
invention is used as a treatment drug or preventive drug, said 
polynucleotide can be administered by a conventionally-known 
method either alone or after having been inserted into a 
conventionally- known retrovirus vector, adenovirus vector, etc. 

[0039] 

(Application examples) 

In the following, the present invention will be explained 
more concretely with reference to application examples, although 
the present invention is not limited to these application examples 
so long as its spirit is retained. The methods of the following 
application examples were implemented in compliance with the 
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standard methods mentioned in the aforementioned laboratory manual 
by Sambrook, et al . unless otherwise qualified. 

[0040] 

Application Exampl e 1: Cloning of rat PKS a*nP 

The peptide (hereafter abbreviated as the "PKS") of the 
present invention is characterized by an amino acid sequence 
corresponding to Sequence No. 2 of the sequence listing, and it is 
coded by the DNA sequence expressed by Sequence No. 1 of the 
sequence listing. The gene of the PKS may, for example, be 
obtained from the tissues of rat brains, etc. by means of genetic 
engineering, as shown below. 
[0041] 

More specifically, the brain was initially removed from a 
rat, and it was then homogenized within a solution which included 
10 volume equivalents of guanidine thiocyanate (4 M guanidine 
thiocyanate; 0.1 M tris -hydrochloric acid; pH: 7.5) by using a 
Polytron homogenizer. After the DNA had been severed by using an 
injection syringe equipped with an 18 G injection needle, sodium 
laurylsarcosinate was added to it in such a way that the eventual 
concentration would be 0.5%, and after its layer had been formed 
above a CsCl-EDTA solution (5.7 M CsCl; 0.5 M EDTA ; P H: 7.5), the 
resulting system was centrifugally separated at 25,000 rpm and at 
20° [ C ] over a 24-hour period by using Hitachi Super Centrifugal 
Device RPS40 Rotor. The RNA which had become precipitated on the 
bottom of the centrifugal tube was solubilized into approximately 
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5 mL of a TES solution (0.1% SDS; 10 mM tris- [hydrochloric acid]; 
PH: 7.5; 1 mi EDTA) and then recovered. After a volume equivalent 
of a chloroform/isobutanol mixture (= 4 : l) had been added to the 
obtained solution, impurities were removed from it, and 
subsequently, the RNA was precipitated by adding l/io equivalent 
of 3 M sodium acetate (pH: 5.2) and 2 . 5 equivalents of ethanol . 
After the precipitated RNA had been centrifugally recovered, its 
salt was removed by using 70% ethanol, and after the remainder had 
been dried at room temperature, a total RNA was obtained. The 
obtained total RNA was solubilized into 1 mL of a column load 
buffer (20 mM tris -hydrochloric acid; pH: 7.6; 0.5 M NaCl; 1 mM 
EDTA; 0.1% sodium laurylsarcosinate) , and after the obtained 
solution had been subjected to an oligo dT cephalose 
equilibrialized with a column load buffer, it was washed with 10 
volume equivalents of a column load buffer for the purpose of 
removing impurities, and subsequently, it was eluted by using an 
elution buffer (10 mM tris -hydrochloric acid; pH: 7.6; 1 mM MEDTA ; 
0.05% SDS), as a result of which mRNA was obtained. The mRNA 
obtained according to the aforementioned procedures may, for 
example, be purified by using Fast Track 2 . 0 mRNA Isolation Kit 
(manufactured by Invitrogen Co.) as well. 
[0042] 

After 1 M g of the obtained mRNA had been solubilized into 11 
ML of water, 1 M L of 6 base random oligonucleotide (50 ng/^L) was 
added to the obtained solution, and after the mixture had been 
heated at 70°C over a 10-min. period, it was cooled with ice over 
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a 1-min. period, and after 2 /xL of a 10 x first strand buffer (200 
mM tris-hydrochloric acid; pH: 8.4; 500 mM KCl) , 2 M L of 25 mM 
MgCl 2 , 2 ml of 0.1 M dithiothreitol , 1 M L of a 10 mM dNTP mixture 
(10 mM each of dATP, dGTP, dCTP, and dTTP) , and 1 M L of a 
countertransference enzyme (Super Script II, manufactured by GIBCO 
BRL Co.; 200 units/iiL) were added to and reacted with it at 25°C 
over a 10-min. period and then at 42°C over a 50-min. period, as a 
result of which rat hippocampus cDNA became synthesized. The 
aforementioned cDNA was synthesized by using a kit provided by 
Life Technologies (Super Script Preamplif ication System for First 
Strand cDNA Synthesis Kit) . 
[0043] 

The cDNA of the PKS was obtained based on the polymerase 
chain reaction (PGR) method by using synthetic DNAs expressed 
respectively by Sequence Nos. 3 and 4 under the pervasion of the 
obtained cDNA as a matrix. First, 1 M L of the rat brain cDNA 
obtained according to the aforementioned procedures, 2.5 fih of 200 
mM tris-hydrochloric acid (pH: 8.4; 500 mM KCl), / 8 
1.5 /xL of 25 mM MgCl 2 , 0.5 xiL of a 10 mM dNTP mixture (10 mM each 
of dATP, dGTP, dCTP, and dTTP), 0 . 5 M L each of the synthetic DNAs 
expressed respectively by the aforementioned Sequence Nos. 3 and 4 
(100 pmole/xxL), 0.25 /xL of Ampli Tag DNA Polymerase (5 units/xxL) 
provided by Perkin Elmer Co., and 18.25 M L of water were mutually 
mixed, and a cycle of 94°C/84 sec. -> 55°C/l50 sec. -> 72°C/180 sec. 
was repeated 35 times, as a result of which approximately 200 bp 
of DNA became amplified. After this DNA had been severed by using 
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restriction enzymes EcoRl and xhol, it was separated by means of 
agarose gel electroforesis and then sub-cloned onto a pBluesoript 
II SK vector which had been severed by using restriction enzymes 
EcoRI and Xhol. A£t er the obtained DNA had been transformed into 
an Escherichia coli XLl-Blue MRP strain, !00 clones were obtained 
After plasmid DNA had been prepared from this clone based on the 
miniprep plasmid purification method (small-scale plasmid DNA 
preparation method), the DNA sequences were determined by the 
Sanger method, as a result of which the inclusion of a novel 
sequence in one of them was acknowledged. Synthetic DNAs 
expressed respectively by Sequence Nos. 5 through 9 were prepared 
based on this sequence, and after a 5' -RACE (accelerated cDNA 
termina! amplification) treatment had been carried out by using 
the synthetic DNAs expressed respectively by Sequence Nos. 7 and 
8, a cDNA fragment covering the entire open reading frame length 
was obtained, and its base sequence was determined, as a result of 
which the base sequence expressed by Sequence No. 1 „ as 



ascertained. 
[0044] 



It was likewise possible to obtain the nDNA of the PKA with 
ease in cases where the synthetic DNAs expressed respectively by 
Sequence Nos. 9 and 10, which had been synthesized based on the 
obtained base sequence, were used instead. In other words, by 
using Takara » PCR Kit, 5 „L/50 ,L of the 10 x LA PCR buffer, 400 
m each of the respective dNTPs, 0.2 m of the respective 
synthetic DNAs, 1. 25 u/25 of TAKARA LAT aq, and 1 & of rat 
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hippocampus cDNA (approximately 30 ng) were subjected to a PGR 
reaction (5 cycles of 94°C/20 sec. -> 72°C/3 min. , 5 cycles of 
94°C/20 sec. -> 70°C/3 min., and 20 cycles of 94°C/20 sec. -> 68°C/3 
min.), as a result of which 1,500 bp of the cDNA of the PKS was 
obtained. After 50 ng of the obtained cDNA of the PKS had been 
severed by using restriction enzymes EcoRi and Xhol, it was 
linked, by using a TAKARA linking kit (Ligation Kit ver. 2), with 
15 ng of a vector (e.g., pBlue script II SK- , manufactured by 
Stratagene Co.) which had likewise been severed by using 
restriction enzymes EcoRi and Xhol. After water had been added to 
the obtained DNA in such a way that the total volume would be 100 
ML, the obtained mixture was precipitated in ethanol by adding 1/2 
equivalent of 7 . 5 M ammonium acetate and 2 equivalents of ethanol 
for purifying the linked DNA, and after it had then been 
solubilized into 2 M L of water, it was introduced to an 
Escherichia coli XLl-Blue MRF strain which had been suspended in 
20 ml of water based on the electropolation method (0.1 cm gap; 
300 ohm; 1.75 kV; 25 M FD; BIO Rad Gene Pluser II) and then 
scattered within an LB-Aar medium which included 50 M g /m L of 
ampicillin, as a result of which an Escherichia coli which 
included a plasmid DNA with which the cDNA of the PKS had become 
linked became grown. The plasmid DNA was purified from this 
Escherichia coli based on the miniprep method, as a result of 
which a plasmid vector which included the cDNA of the PKS was 
obtained. The sequence of this DNA was determined by the Sanger 
method . 
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[0045] 

An animal cell manifestation system of the PKS was also 
engineered. The synthetic DNAs expressed respectively by Sequence 
Nos. 10 and 11 were subjected to a PGR reaction by using the cDNA 
of the PKS obtained according to the aforementioned procedures as 
a matrix, and after the obtained DNA fragment had been severed by 
using restriction enzymes EcoRl and Xhol, it was introduced to the 
animal cell manifestation vector P EGFP-C2 (manufactured by Clone 
Tech Co.), as a result of which the PKS animal cell manifestation 
vector PEGFP-C2PKS was obtained. After the obtained DNA had been 
purified, 20 M g of the purified DNA was mixed with CHOP cells 
(number: 3 x 10 6 ) which had been suspended in 800 (ih of HeBS (20 
mM Hepes; pH: 7.05; 137 mM NaCl; 5 mM KC1; 0.7 mM Na 2 HP0 4 ; 6 mM 
dextrose) , and the aforementioned DNA was introduced to the CHOP 
cell based on the electropolation method (0.4 cm gap; 0.38 kV; 960 
M FD; Bio Rad Gene Pluser II) . The same cell was incubated over a 
2 -day period within a medium obtained by adding 10% of bovine 
fetal serum to .MEM, as a result of which the peptide of the 
present invention manifested within the cell in the form of a 
fused protein of jellyfish green fluorescent protein (GPP). The 
manifesting protein was verified at the position of 75 kDa 
(approximately 50 kDa of PKS + approximately 27 kDa of GFP) by 
means of a Western blotting method which used an anti-GFP antibody 
and an ant i- PKS antibody) . 
[0046] 
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Techniques concerning the syntheses of the aforementioned 
mRNA, cDNA, and DNA as well as the reconstitutions of PGR and DNA 
are mentioned in the aforementioned laboratory manual by Sambrook, 
et al. A northern blotting operation was carried out for the 
purpose of investigating the mRNA content of the PKS . After the 
obtained cDNA had been labeled with 32P by the random primer 
labeling method, mRNA samples were each prepared from the brains, 
hearts, spleens, lungs, livers, skeletal muscle [s,] kidneys, and 
testicles of mice, and when they were subjected to Northern 
blotting analyses, the mRNA of the PKS was determined to be most 
abundant in the brains and hearts, although it was also manifest 
in the livers, kidneys, testicles, and lungs. For this reason, 
the PKS is estimated to exhibit peculiar physiological effects in 
these organs. The manifest PKS contents in the rat brains, 
furthermore, were compared on the 14th day of the fetal period! 
18th day of the fetal period, 7th day after birth, 14th day after 
birth, and 10th week after birth by means of Northern blotting 
analysis, as a result of which the mRNA content of the PKS was 
determined to be the highest on the 18th day of the fetal period. 
This period coincides with the period of the propagation and 
differentiation of the nerve cells and the extension of the nerve 
peripherals in the context of the formation of brains, and the 
possibility of certain functions being served by the PKS at these 
stages has been thus suggested. An antibody for the PKS, on the 
other hand, was prepared according to the following procedures. A 
20 residue peptide corresponding to the 398 - 417th members of 
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Sequence No. 2 was synthesized, and after it had been conjugated 

with Keyhole Limpet Homocyanine, rabbits were inoculated with it. 
On the initial inoculation occasion, 0.4 mg of it was 
administrered together with a Freund's complete adjuvant, and 
subsequently, 0.4 mg each of the same was hypodermically injected 
together with a Freund's incomplete adjuvant on the second and 
third occasions at a 1-month interval. The blood was sampled 10 
days after the inoculation, and an anti-PKS serum was obtained. 
The rat brain homogenate of rat brains was subjected to Western 
blotting analysis by using this anti-serum, as a result of which 
it was determined that, since the anti-PKS serum was peculiarly 
coupled with a protein with a molecular weight of approximately 50 
kDa, the molecular weight of the PKS within the rat organism is 
approximately 50 kDa. This molecular weight coincides with the 
molecular weight of the peptide expressed by Sequence No. 2. 
[0047] 

The peptide of the present invention shares sequential 
components common to the serine -threonine phosphorylase in the Gly 
as the 60th member of Sequence No. 2, Gly as the 62th member, Gly 
as the 65th member, Ala as the 71th member, Lys as the 73rd 
member, His-Asn as the 172nd through 170th members, Asp-Glu as the 
194th through 196th members, and Asp-Gly as the 235th through 
240th members, and therefore, it is presumed to be a serine- 
threonine phosphorylase. As for the PKS gene sequence of the 
mice, only the substitution of the Glu as the 254th member of 
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Sequence No. 2 with Lys, substitution of the Pro as the 340th 
member with Ser, and the substitution of the Ala as the 400th 
member with Thr were observed, and thus, the following are also 
within the scope of the present invention: A peptide which 
exhibits a serine -threonine physiological activity and which 
possesses the sequence expressed by Sequence No. 2, a mammalian 
peptide which possesses a sequence wherein at least one of such 
sequential members have been depleted, substituted, or inserted, 
and a DNA that codes the same. 
[0048] 

The protein of the present invention can be presumed to be a 
serine-threonine phosphorylase based on its sequence, and 
therefore, it is expected to be applied to medical drugs based on 
the search for phosphorolyzed substrates and the developments of 
inhibitors and activators for the phosphorylase activity. The 
mRNA of the PKS, furthermore, was most abundant in the brains and 
hearts, and it was also found in the livers, kidneys, testicles, 
and lungs, based on which it is expected to be utilized not only 
for the analyses and diagnoses of factors contributing to 
pathological states originating from these tissues but also for 
their treatments. The peptide of the present invention, 

furthermore, is expected to exert an effect of adjusting the 
central nerves, and therefore, it can also be used for the 
treatments of diseases related to neurological functions. 



[0049] 
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(Effects of the invention) 

The peptide of the present invention is a phosphorylase which 
manifests in the hippocampus and which contributes to the 
transmission of sugar chain information. This enzyme may be 
presumed to be a kinase coupled with the SH3 domain in that it 
possesses a sequence peculiar to serine -threonine kinase, a 
proline-rich sequence, and a PPXP sequence. This peptide was 
named »SH3-binding type protein kinase" (PKS) . Northern blotting 
analysis revealed that the PKS was most abundant in the brain and 
that its manifestation probability was the highest during the 
fetal period, and therefore, the peptide of the present invention 
may be presumed to play a certain function (s) during the formation 
of the brains. The peptide of the present invention is therefore 
presumed to be useful for the treatments and diagnoses of cranial 
nerve diseases and diseases related to neurological functions. 
The substance which activates the peptide of the present 
invention, furthermore, is presumed to be useful for preserving 
and boosting nerve activities. 

[0050] 

[Sequence Listing] 

SEQUENCE LISTING 
<110> Mitsubishi Chemical Corporation 

<120> Novel mammalian peptide and polynucleotide coding therefor 
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<130> P98-0440 



<160> 11 

<170> Patentln Ver. 2.0 

<210> 1 

<211> 1527 

<212> DNA 

<213> Wister Rat 

<220> 

<221> CDS 

<222> (205) . . (1455) 



<400> 1 
/10 

acagcgagat cctcttgcta acgagaagcc gcgggcgccc caaagcctcg 

ggacccgggc 6 0 

gaccaaaccc cttgcgacgc ctttcgcgtc cctgctcatg gtggtggtgg 

tgccctgagc 120 

ccctctcggg ccgggcagac gaagaccgac acggcgccca ggccccctgc 

cgcggcgtcc ieo 

ccgcggcccc agcccaggga gaag atg age gtg ggc tgc cct gag cct 
gaa 231 
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Met Ser Val Gly 



Cys Pro Glu Pro Glu 



ccg etc cac tec ctg cct tgc tgt ggg ccg ggg gec gec cct 
gta cct 279 

Pro Leu His Ser Leu Pro Cys Cys Gly Pro Gly Ala Ala Pro Val Pro 

15 

20 25 

ggt gca ggt gtg ccc etc etc aca gaa gac atg caa gec 
ctg ace ctg 327 

Gly Ala Gly Val Pro Leu Leu Thr Glu Asp Met Gin Ala Leu Thr Leu 

30 35 

40 

cgc aca ctg get gee age gac gtc acc aag cac tac gag etc 
gtg egg 375 

Arg Thr Leu Ala Ala Ser Asp Val Thr Lys His Tyr Glu Leu Val Arg 

45 50 

55 

gag ctg ggt aaa ggg acc tac ggg aag gtc gac ctg gtg get 
tac aag 423 

Glu Leu Gly Lys Gly Thr Tyr Gly Lys Val Asp Leu Val Ala Tyr Lys 

60 65 

70 

ggc aca ggc act aaa atg gec ctg aaa ttt gtg aat aag 
agt aag acc 471 

40 



Gly Thr Gly Thr Lys Met Ala Leu Lys Phe Val Asn Lys Ser Lys Thr 
75 

80 

85 

aag ctg aag aac ttc eta rat na r, 

ctg cgt gag gtg age ate acc aac age 

ctg teg 519 

Lys Leu Lys Asn Phe Leu Arg Glu Val Ser lie Thr Asn Ser Leu Ser 
90 

95 

100 105 

tct age eee tte ate ate aag gtc ttc gac gtg gfcc ^ 
gag acg gag 567 

Ser Ser Pro Phe lie lie Lys Val Phe Asp Val Val Phe Glu Thr Glu 
120 

9*9 tgc tat gtc ttt get cag gag tat gca cot get ggg 

gac ctg ttt 615 



Glu Cys Tyr Val Phe Ala Gin Glu Tyr Ala Pro Ala Gly 

130 



Asp Leu Phe 

125 

135 



gac ate ate cet ect cag gtg ggg etc ceg gag gac acg gtg 

aag cgc 663 

Asp He n. Pro Pro Gin Val Gly Leu Pro oiu Asp Thr Val Lys Arg 

140 

145 

150 

tgt gtg cag cag ctg ggg ctg gca ctg gac tfcc ^ ^ 
age agg cag 711 
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Cys Val Gin Gin Leu Gly Leu Ala Leu Asp Phe Met His Ser Arg Gin 
155 

160 

165 

ctg gtg cac cgc gac ate aag ccc gag aat gtg ctg ctg ttt 
gac cgt 759 

Leu Val His Arg Asp lie Lys Pro Glu Asn Val Leu Leu Phe Asp Arg 
170 

175 

180 185 

gag tgc cgc cgc gtg aag ctg get gac ttc ggc atg acg 
egg cgc gta 807 

Glu Cys Arg Arg Val Lys Leu Ala Asp Phe Gly Met Thr Arg Arg Val 



190 195 



200 



ggc tgc cgt gtg aag cga gta age ggc act ata ccc tac acg 
gcg ccc 855 

Gly Cys Arg Val Lys Arg Val Ser Gly Thr lie Pro Tyr Thr Ala Pro 



205 

210 



215 



gag gtg tgc cag get ggc cgc gec gat ggc ttc gcg gtg gac 
acg ggc 903 

Glu Val Cys Gin Ala Gly Arg Ala Asp Gly Phe Ala Val Asp Thr Gly 
220 

225 

230 

gtg gat gtg tgg gca ttc ggc gtg etc ate ttc tgc gtg 
etc act ggc 951 
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Val Asp val Trp Ala Phe Gly Val Leu lie Phe Cys Val Leu Thr Gly 
/ll 



235 



240 



245 



aac ttc ccg tgg gag get gcg tea ggt gec gat gec ttc 

ttc gag gaa 999 

Asn Phe Pro Trp Glu Ala Ala Ser Gly Ala Asp Ala Phe Phe Glu Glu 
250 

255 

260 265 



ttt gtg cgc tgg cag egg ggt C gc ctg ccc ggg ctg oca 

tec cag tgg 
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Phe Val Arg Trp Gin Arg Gly Arg Leu Pro Gly Leu Pro Ser Gin Trp 



270 



275 



280 



c 3 a cgc ttt acg gag cct get eta cgc atg ttc cag egg 

ctt ctg gcg 



1095 

Arg Arg Phe Thr Glu Pro Ala Leu Arg Met Phe Gin Arg 

285 

295 



Leu Leu Ala 

290 



ctg gag cct gag egg cgt ggg ccc gec aag gag gtc ttt cgc 
ttc etc i 143 

Leu Glu Pro Glu Arg Arg Gly Pro Ala Lys Glu Val Phe Arg Phe Leu 
300 

10 



305 3 
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aag cat gag etc aca tct gag ctg egg egg egg cca teg cac 
cgc gca 1191 

Lys His Glu Leu Thr Ser Glu Leu Arg Arg Arg Pro Ser His Arg Ala 
315 

320 

325 

cga aag cca cct ggg gac cgc ctg cct ggg ccc ctg cgc ctt 
gag get 123 9 

Arg Lys Pro Pro Gly Asp Arg Leu Pro Gly Pro Leu Arg Leu Glu Ala 
330 

335 

340 345 

cca ggg cca etc aag cgc act gtg etc acc gag agt ggc age 
ggc teg 12 8 7 

Pro Gly Pro Leu Lys Arg Thr Val Leu Thr Glu Ser Gly Ser Gly Ser 

350 355 

360 

egg cct tec cca ccc age gta ggg ccc gtg gta ccc gtg cca 
gtg cca 1335 

Arg Pro Ser Pro Pro Ser Val Gly Pro Val Val Pro Val Pro Val Pro 

370 

375 

gtg cca gta ccc gta cct gag get ggt ctg get cca ccc gca 
ccc ccg 1383 

Val Pro Val Pro Val Pro Glu Ala Gly Leu Ala Pro Pro Ala Pro Pro 
380 

385 

390 



44 



ggc agg acc gac ggc cgt gcg gac aag age aaa ggg cag gtg 
gta ttg 1431 

Gly Arg Thr Asp Gly Arg Ala Asp Lys Ser Lys Gly Gin Val Val Leu 
395 

400 

405 

gcc aca gcc ate gag ate tgc gtc tgagccgctg cagcacagct 
gttgcgggga 1485 
Ala Thr Ala He Glu He Cys Val 
410 415 
agccgcgcgc tctaacccgt actagggaca aggagcagee gc 
1527 



<210> 2 
<211> 417 
<212> PRT 
<213> Wister Rat 
<400> 2 

Met Ser Val Gly Cys Pro Glu Pro Glu Pro Leu His Ser Leu Pro 



15 



Cys 



10 



Cys Gly Pro Gly Ala Ala Pro Val Pro Gly Ala Gly Val Pro Leu Leu 

20 
30 

Thr Glu Asp Met Gin Ala Leu Thr Leu Arg Thr Leu Ala Ala Ser Asp 

35 

45 

45 



25 



40 



Val Thr Lys His Tyr Glu Leu Val Arg Glu Leu Gly Lys Gly Thr Tyr 
50 



55 



60 



/12 



Gly Lys Val Asp Leu Val Ala Tyr Lys Gly Thr Gly Thr Lys Met Ala 
65 

75 80 

Leu Lys Phe Val Asn Lys Ser Lys Thr Lys Leu Lys Asn Phe Leu Arg 



70 



85 



90 



95 



Glu Val Ser He Thr Asn Ser Leu Ser Ser Ser Pro Phe He He Lys 



100 



105 



110 



Val Phe Asp Val Val Phe Glu Thr Glu Glu Cys Tyr Val Phe Ala Gin 

115 
125 

Glu Tyr Ala Pro Ala Gly Asp Leu Phe Asp He He Pro Pro Gin Val 
130 

140 



120 



135 



Gly Leu Pro Glu Asp Thr Val Lys Arg Cys Val Gin Gin Leu Gly Leu 

145 , 

150 

155 160 

Ala Leu Asp Phe Met His Ser Arg Gin Leu Val His Arg Asp He Lys 

165 170 

175 



Pro Glu Asn Val Leu Leu Phe Asp Arg Glu Cys Arg Arg Val Lys Leu 
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180 



185 



190 



Ala Asp Phe Gly Met Thr Arg Arg Val Gly Cys Arg Val Lys Arg Val 
195 

205 



200 



Ser Gly Thr lie Pro Tyr Thr Ala Pro Glu Val Cys Gin Ala Gly Arg 
210 



215 



220 



250 



Ala Asp Gly Phe Ala Val Asp Thr Gly Val Asp Val Trp Ala Phe Gly 
225 

230 

235 240 

Val Leu lie Phe Cys Val Leu Thr Gly Asn Phe Pro Trp Glu Ala Ala 

245 

255 

Ser Gly Ala Asp Ala Phe Phe Glu Glu Phe Val Arg Trp Gin Arg Gly 

260 

270 

Arg Leu Pro Gly Leu Pro Ser Gin Trp Arg Arg Phe Thr Glu 
275 

285 



265 

Pro Ala 

280 



Leu Arg Met Phe Gin Arg Leu Leu Ala Leu Glu Pro Glu Arg Arg Gly 
290 295 300 



Pro Ala Lys Glu Val Phe Arg Phe Leu Lys His Glu Leu Thr 
305 



Ser Glu 

310 



315 



320 



Leu Arg Arg Arg Pro Ser His Arg Ala Arg Lys Pro Pro Gly Asp Arg 
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325 

330 

335 

Leu Pro Gly Pro Leu Arg Leu Glu Ala Pro Gly Pro Leu Lys Arg Thr 

340 

345 

350 

Val Leu Thr Glu Ser Gly Ser Gly Ser Arg Pro Ser Pro Pro Ser Val 
355 

360 

365 

Gly Pro Val Val Pro Val Pro Val Pro Val Pro Val Pro Val Pro Glu 

370 

375 

380 

Ala Gly Leu Ala Pro Pro Ala Pro Pro Gly Arg Thr Asp Gly Arg Ala 

385 

390 

395 400 

Asp Lys Ser Lys Gly Gin Val Val Leu Ala Thr Ala lie Glu lie Cys 

405 

410 

415 

Val 
<210> 3 
<211> 29 
<212> DNA 

<213> Artificial Sequence 



<220> 
/13 

<223> Description of Artificial Sequence: synthetic DNA 

48 



<400> 3 

ggaattcayt gygayytnaa rccngaraa 
29 



<210> 4 
<211> 25 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: synthetic DNA 

<400> 4 

cctcgagncc nacngaccac atrtc 
25 



<210> 5 
<211> 25 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: syntheti 



c DNA 



<400> 5 



49 



cttactcgct tcacacggca gccta 
25 

<210> 6 
<211> 25 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence synthetic DNA 
<400> 6 

tcacggtcaa acagcagcac attct 
25 



<210> 7 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic 
<400> 7 

cctcgagtgt gctgctgttt gaccgtgagt gc 
32 /i4 

50 



<210> 8 
<211> 25 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: 
<400> 8 

taggctgccg tgtgaagcga gtaag 
25 



synthetic DNA 



<210> 9 
<211> 37 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: 



synthetic DNA 



<400> 9 



gactagtgga cagcgagatc ctcttgct* 



:aa cgagaag 
37 



<210> 10 
<211> 37 
<212> DNA 



51 



1 



<213> Artificial Sequence 



<220> 



<223> Description of Artificial Sequence: synthetic 



<400> 10 



ggaattcgcg gctgctcctt gtccctagta cgggtta 
37 



c DNA 



<210> 11 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: syntheti 
<400> 11 

tctcgaggat gagcgtgggc tgccctgagc c 
31 



[0051] 

[Sequence listing fr ee text]: Sequence Nos. 3 - 11: Syntnetlc 

DNA. 
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(54) ismozm «rffl&«?Ui©^^i < Rtfen&3-F-rajJfJ5«i'V^ 1 F 

(57) 



(2) 



EIB2000-60571 



mm 1 i wsm^ ■. 2 x-mtn r s j wsm. 
fd,mr s /iKH£*>tYci-itffle>r 5 ymtx 

imms ] mmfit vx-hhrnmismo^r 

•f-F. 

immi ] u >-iHi£!^tt£3rt-sfiM 1 tit 
Ut2Ea»*r*F. 

[|££JI8] -tV>AU*-yV>mtt$mi&&t:1i 
[»*«9] TO'jyy-y^ffi^PPXPS-WL. 

sh3 vxj >iztiiirt&*i—*£X't>&mm8mm 
1 0 ] wm^ : 2 xmzti& T 5 7KS?IJ 
&< k t> 8 o %<oi»Mt ^-rs^st* y jf ? i^^-f- 

F. 

1 1 1 m$mi 2 ffi«crKvr?- f £ 3 
- vi-&mxv 7 ? w-*^ f. 
im$m2} ^yjf^^f-K^DNA-c*^.!!^ 

1 0 £ fcli 1 1 EttehKU Z 9 Virt- F 
[^«13] EWg^: l<OJSg#^2 0 5~14 

5 5 xmith d n A5^i^^r-rs»*« 1 1 iesso* 

JfeK'J3r*M-*F. 

2 cor 5 j mt mx-7 s smz?- f LTv»**itsK u 

mm 1 5 1 u#i#^ : i x-w&ty.h&mmtt 
■r&mmi 2ias^#ffiDNA. 
[w*«i6i ii*fli2iaa<oDNA£&qrr£ffl 

[ft£JS17] ffl^l6g«Jc7)fflSlx.^^-S-^ 

mm\ 8 ] mm 1 7mwmMm$:mmL. 

fMl2fE38<ODNA£?&3E$tfT. ft^aiatti 

2£«co^rf - f tmiZit h z k tmtkk-tmm 

[fftRSl9] ft^l*fc«2fBK^T^-F£3- 



[1TSJI20] f££JSl lB«0>jffy*?M-*F* 

[it^2 1 1 mm i 2wm^ri- Ft*t 

[»*jg2 2] *y^a-^!ji«cT-S>6«*«21 

[it*«2 3] ^y^a-^na;(*rcfcsft*«2i 
[»*«2 4] m»mit^i2§m<o^r^YffM 

10 «fcWSLfc0ig^f£l8r^T&oT. K^T^Ftf^ 
Hflc£ 3- K I/O** s|?y * * V*?- F*<D^H£8KiI 

[ff*«2 5 ] fft£Jg 1 ££12 2s?m<?y<T+ F kffi 

mmkmtt&mktw&zit. wMSWimftmfr 
^t^^i-jvmmimaiLx. mmi±ti\t2 

20 mfet&um. 

[0001] 

mmm&®&k' u ^isftspssttfc^s^?^- Ft 

[0002] 

[taaweffi] jKTii. ei/r^yyigftss^a^. e 
wgaeiB^^yriauia^JiJi • ■ #gniK 
30 m<7)ffimizwmi:®.mzm:Lx^&. mm. mmn 
ffimMtvymtom^Lx^&zttm^friz*^ 

%&ksmm. imm<vm&m-tzkimt>ixx^ 

[0003] 

[iKH3i) j wsiiL±9i:-ri»iiis] *mi&. nm&m 

40 Stt^fl^-^Srffl^r^ F . W^zrf- F ^ 3- f-TS 

DNA^k'cO^y^^I^jj-^F, ^EDNAj^^rfSffi 
T^-Fc7)ffl«iiDNAfit»tJ:-&SI^, m^TTYiz 

g[^Tf-F5:3-FLT^SDNA+cO 
£ll£8!aj-t£. S^T^-FfcWaL^glii^lSrS. 

[0004] 



(3) &gg2000-6057 1 

3 4 

^jit^Rtrs. u>-s?fls«oae^^pcRa^ffl [ooioi (25) latki^JSEfio^T^Ffcffl 

[0005] tth*>. *f&BH»i. ( 1 ) g&m^- : 2 <ry<~T* K<D?Stt£lflWlfc fciirSttflrt-S-fc^ftfcPSg 

ii> L<nm.<r)7$ smtRk. amt l< aw xi 10 [ 0 0 1 n *»jfcK*T*Ktt» swi : 2ms 

*:7$.ym&mi!ftthm3\M*.7i-v. (2) mm tizr$smffltm~ximmmtzm--<07$.yw& 

[0006] (4) ffflm&vvz.x-bzrmmey*- &i>&£L<tm9 5%&±e>m-^ttL. mm 

r*F. ( 5 > mnjgtfb bThhimm^y^ ^ ■. 2i,zw&<^T^-Ytnwj:^m:^th. z<r>x 

tt£*^si£jtii2JBi2»?)AL7-3-b\ (8)tyy 20 ^^seosjgji. "v+vcorssmffliz 

K (9) Toyyy'y^-3:E$*|ppxp£^fU sh -*-£KD££wttit % T$7lSI?i]H3£bDI§6„ 

3 4 ytcfe^-rs^^— fe'Tfca 8^£H(^rf- [0012] JlttWfctt. *m\<ry*71- y\z. mm 

Y. ^: 2cr>T$.y8igffllZ}i\,*Xl-Wm.#£L<iZ 

[0007] (10)mm^: 2?mtl&T$Sm 1~10I, 3£>fc#£L<ttl~5ffl. 

IW***r4^T*Kfc3— Ki-4#yjt*M-*K 2. 3X«4ffltfDTS JWfi!f3z. W&%> b<»2Jf XL 

<r&^< t *> 8 o %o|i?Ht fc^rrsJSMt* y jr^i-^r fcrs yHKH&r*- s^r^- kco^ ^*o< v k t-*- " 

DNA-e*5io«ifcjii imm<?>xvz?)s*+ 30 s»&ixtt#ALT#£its. ^r?-h^ 

H. (13)ffi?il#^: l<0fi£#^205~14 55 «fiEfcfcoTag&&&CDr$y&H:. W&~t hZMi 

*^-k. (14) jten-H^eatj; 0. mm^ ■. v^<m<m#£m*Lx^z&&i>7$ym>z 

2<D7$ymtmt7$smz?~vLx\,yz>$mxv wmi>L<imxtz£^x&tt.2ithzki£F*im 

[0008] (15) mm^ ■. lX'mtiz&miM tttts^fc&m**. zox o%wt tx. mm 

S-^TtSl 2^S«#JSDNA. (16)12aEK rsySA l a, Va 1 . LeuSVI 1 eSW*B5 

ODNA2:^^rrSfflSIX.<^^-. (17)1 Se rSVTh rSOffiSgJi. 

®Offl«^^^-S:#tf«±i|liI)!a. (18)1 7JHe lHt^5:*^A s pAVG 1 uST<r)ffl2BHi. T 
f*tf>tg±iJffla£Jg*U 12^^^)DNA?:5BS$-g- 40 S h'S»?:^rr5As nRX/G 1 ntf5S<0S». tgStt 

t> liJt«2^ffi^ey<.Tf-b*S-«4iS^:i,C:i:S:# ^S-#tSLy s&lf Ar gcO^ffift. 3§=«B$a 

Sk^ltJttt2^S«^T^K<?DSjia. (1 ^•rSPheatJ f TyrS«aie*WA.il& < , 

9 ) 1 *!ttt2fl^^7-f-KS-^fl-^SEIg. (2 [0013] Xm&^TI' Y<?>mmi> , ±JBLj^ 

0) 1 l»toiKys*W:**K«Mrr*BK. ffiSttSr^-rSISO^IIBB^r^Ht^^ixS. i 

[0009] (2 1) l*3tJ±2^B®<0^7°f-Ht^ a^rfi^t LTfi. *^^Tf-K«0N5|cJgffl 

( 22 ) ty^n-^tS«c-cfe5 2 UHE fcit^ (^fc(i) C3feSfl8t:. UjUi^TSyg^ftSD 

mwim. ( 23 ) ^y^o— ?-/nfi;*T'fc-g. 2 13RE Ltzi>wmfmft>Kh. s^t. ^swu^rf-K 

(24) \$-tz\t2mffl,<7yvTi- Y<r%m li. ^SBIS^Sft^^&^fc^yxf-wv^y 

tzm&Ltd£i?i<owmijmx'h~>x. m^Ttv^m iz^^fzi. fti&ntzmzftwgmbh^wj-y 



(4 

5 

rvbLxm&tnt&ztwx'ZZ. ♦wjfcwf-F 
[00141 *^bb<o^t^- fkzaku 3? ? p^-^- f 

££?mm2tlT^Z>. *&HJJc9*y*?M-f-F«. 10 

F*3-F-*-*#y*?M-f-F lOig* 

#^2 0 5— 1 4 5 5 ) tf94*£< fc 1 8 0%<7)R— tt£ 

90%E-T&&*y*7P**F##4L<. #tC9 

[0015] *^Bg«o^r^ Falsetto* fcJiSfgww 20 

*mi<ry<7i-v\z££4i7T$smfrt>%*). -ty 
>xi^^>df -eizimmzmits xvto y > y 

y F t LTtt. -b y yx\s*-y*-}— \£ (3Mm*B 

roy>"j-/^ffi?i|ppxpaB5(^*-rs75^ 
x*yhfc=i— Fi-Mfyjt^M-f-Ffcft*'*-*. -r 

»j:^«rs|fyjr^W*f-K79^yhJ«fR79^ 30 
> F £ 3- F LTV^SsKU Jf 9 Vtt Ffc>vf 7V 94 

x«!lfy3t7M^Fii, PCRfflwr^-fv-tu 

[00 1 6] 

vm<rmkvmm *Sgfflo^:7-?-F£3-Fi-SD 

NAtt. M;Uf? ? MH&ROslfy (A) *RNA<0i£ 
c DNA54 7? y-j&»fe^n-^>^ 

NAO&#ig^^£?T^£^j£DNA:r^^-£JB 40 
WC. PCRffitCiOiJB^ y FiSScDNA^'f 75 
y-^*^BWfc-T*DNAS:li<iL. 

4. 

[00 17] *<Dffi. Ji^^^-tffl^BXfiDN 

3- Ff* D N AW\foh\ *tef£* 'J 3- j? ? V 
**• F i><0^7-n-y t LT , *%BHc0^7" 50 



^2000-60571 

6 

?• F £ 3 - F^4 D N A £ ? n-:iy ^-f 4 C: i: 

4. MBft>&o#y (a) *RNA<nmmt. t-r^R 

NA£J*iiJU ^V^-CS^RNA*^y3* (dT) -fc 
/PO-X^^y (A)*RNAffiWBffifrejgtv?tt 

LXli. rT-ityttyT^-V - 7x7-;^ f 

^yttMttJt»iSf^HI&. *T=&y+*$/T* 

10 0 181 ±j&<r>£o(iZLT1%t>tifi:#V (A)*R 

NAzgmtzLx. mitt* e&mjyy^v^z? 

VsTf-Ftr^-fv-fcUT. SC3Mtt: i 
cDNA££j£U ^TDNAsKy^C^— tffciOZl 
^cDNA^^tS. #£>*l4#2 0 0bpODN 
ASriBMgj ^Eco R I R #Xh o ITCTIU p B 1 
uescriptll SK^^-fcf7'7D-^>'/ 
U #^^DNAS:±BISlfc»gCSi^-|,. 
JBge^i^^NyO^TS (J. Mo 1 . Biol, 1 
66. 5 5 7-580) £fflV^a*i<HfirCI=&. 
%t>tl&l OOfcO^O- ytphTy^ FDNA^m 
inipre p7yX $ FttSffi ( S amb rook 
^ x MOLECULARC LONING, ALABOR 
ATORYMANUAL. 2ndEd ; Co 1 dSpr 
ingHarborLaboratoryPress, 
ColdSpringHarbor, NewYork 
(1989) 1. 2 5#0g)-C»KU DNAS5USrSt 

fet&t. mffi&i®cr>i>r3~ytfmm2tih. zn? 
o-ycrmmzM^x^Ltir^^^-im^x. 

[0019] : 2X$&1XhT 5 yHBM£& 

^T. lt,L<«Sffl ( 1-^Sffl) <0r57K*^*. 

u^f-Fa. S5H#^: 2-c^stisrsyga^j^3 

-F"t4#y jr^i^*f-Fjft»fe&JJK)i nv i t rog§ 

Xlf. MutanTM-K (SS^«*), MutanT 
M-G (Sffig (ft) ) WMm^ : 2T'*$ 

bbo^m. ■aaat«PA»E»*t3-F-j-4!ify 

[0020] «HB^>!if y jf ^ F***t*aai 
*%mcoK? ?-t LTiis ?tii»uia*To^y 5^1^ 

5. «MB^Tf-Ft3-F-r*^n-yfl;S*utD 



7 

y#-tffflLT^??-+fc#A3;h.6. SDN a 

tt. '*3gfflfcaiRgi»&=lh*y (ATG) £W 

U a^3'*3gffltaiR*lit3H> (TAA, TGA 

ttTd. (PBR322. p 

BR3 2 5, PUC1230 . t*mS**tf)75XS K 
(pUBHO, PC194), . XM^ThS-feXJK 

hfcfcW^XSF (YC P Sr5XSh\ pYACI 
>\ V^v-T^^f^. T'fJ^AtVX^ 

[0021] «»x<?*-+c7)DNAffi#U;L 58^=5: 

m&\mm (mw-) tfEiMt&kJ^fcjtts 

Pi7WE-*- % T7Tot-^. ^1<^)1 ac, 
trp. 1 p pt> XXft a c 7nt-^ . Af-fl'XJBB 
CDSPOITO*— :J\ penPrnt-?, »@C0P 
H05rn^E:— 3\ PGK^nt-^, GAP7nt— 
;J\ ADHirot^, SUC27 , oW« GAL 

nt^j', P 1 07nt-^. IMIji»»B«9SV4 0%J 

-$\ CMVTnt-^. HSV-TK7nt — 3\ 

«8tt"w*-ti. e^nsDNA^a. iK^si&a 

[0022] HRfc. fS3i<??-«2, 'JTW^-JS 

mz-tts. torn. %a^^-«±. ss?-7-^sr^w 

99— X. ( d h f r ) m&r. **V-f 

arawtox h 5iM ? u y*^(ir v t^u vims 
sterna*, dhf rae^i±. ^yhw-h 

hf rJtfe?^dSCH08BJia^±tt. dhfrifs 

af-b-K (MTX) ?gss-^«(c±tfr^#L. Wtttt 

^T^b'Sra-H-rSDNA*sfflffirtTJiB$il. s 
M»CHO (dhfr)aiA^^|.„ 

[0023] xmxvm&z.^? ^tjs t 



(5) ^200 0-6 0 571 

8 

<7)Wr£l,Z\i. PhoA, OmpA^>^-t;UB?i)TA 
*) . Vftlt±OW&fc:tiU Mfo. S U C 2 i^^;HE 

iw, mum. s>mm. mmmm. tx^vx 

10 S. 'jyf^^Ah^^x^yay, Xl/?h 
a;ja— 1^ 3 >\ ®®SA. ^^WfficO^tciJ: "9* 

[0024] ±IBLfcTot-^«0SiJ1irF. -tfEUrHi 

Vl^^ffi. is*.- V^X. XVVTY S-L'X. X 
?y<xia>y*>xWT$>&. WmkLXii. if>y#cr? 
A*.x ■ -feHi>x x >"/if-/^nv>f -fex • #>"v 

20 [0025] mmm Ltimm±imm2ti. is^r 
x. xsjm) &vmwm («t*^»>A, y vnz 

JiS^pH (pH£;5~8) Tii^l^ (f^ 

3~24i$©) ^f*rs. si=sr*g«fflj&tt. *mmiz 
r>^xa. mi 4—4 3x:. ^^^xaa^^wi. 

30 »3 0~4 0*C-Cifc5. ig^, 

[0026] &m&ztvmm±. m^am^mm 

4>T, pH»5-8. 3Jgft2 0~3 5T:T#24~7 
2«S@»SnS. M**BJfit LTtt. AcNPV (A 
utographacal if ornicaNPV) ^ 

«>-f^fc-r*it^fctt. sum. MGi»f*« 

^^-fn^Stfl^^^X (BmPV) ^^7 
40 (BM-N|fflJia)^ffiffl$tL*. ^-f^aBlEfi. 10 
\K *«>2 7 , CT3y7;Px>nc:L^ 

[0027] iifuartiiiHiiBa^ji. cos-7a«ia, v 

WAtT-2011, 5-yhGH3*M&, 5-yhMt 
Tfllfe, V7XMIN6«affi. VeroJUS, CI 27 

mm, cHoiii, dhf rae^5s^cHo«. h 

eLa*M&. L«|R BHK«B^. BALB 3T3JH 
50 mum. 7at-^ (JJlSV 



(6) 

9 

4 0Wm/WHSra=t~^^ Vho'M/l'XOLTR 
70t-^, CMVTOt— HSV-TK7nt- 

v-*- ( ±iEd h f rmm?. *s>wHtm& 
. u^v-Ajs^a. jKyTx-zMHSMa (s 

V4 0/-KD Tx-/WkiSWa^ ) . XTy 4 X K-J— mf 
Y J ?*.~r?—%m. (SV4 0XT54XgW£E&#?)DN 

asjij) . 'imwsmzisti. io 

[00 28] ClWid^^^-fctT. 75*5 
®t> t < « 2#®»RN A i> t < «D N A»M 

{±. #5~ 2 0%<^J!&jeW9£^trMEMJgJJL DM 
EMigifiL RPMI 1 64 0igiffiH* J teflJ3*U pHgj 
6~8. i&K#;3 0~4 0trCftl 5~7 2^ia^*** 

[0029] imMUztFm<ry*T+ Y £ 3- n-rs 
jte^Sr^Ai-StUi. Agrobacter iumt 20 
umefac i e n s tjZft&t&T i 7?X$ Kfffeffl 
m&y&fcfit. T i 7*7^.5 KOT-DNA 
£0H*JSO 2 5 b P <m 0 ig Lffi?llrtfc#A3ilS . 
A. rhizogenesa R i 7*7 X 5 Kt^ltUfctS 
m~CZh. T-DNA*t«!fi«rt^A3^k:|gL 

•cii. v i rfmkWfti&m&mtfimx'hz,. ?s 

ttftSixfcv i rae?fcioTT-DNA*^-2Ni 
DNA (T-Xh7yK) #>*£t. Sutg^itt^iW 

ji^tJ:0Ti7-7XSHfc#A-C#S. -e«0ffi, T- 30 
DNA t v i rmmt#m«c?>79X* Y±lZ&&LX 

r^xsHj-SAr^s. «v»t. awite^s-^t?r 
[0030] mmmmzm^k utms, ismry 

fca^tDNASffitiS. *5MHc7K<.rf-K<7)jS4t 
•OWCOpJfflfcL Sambrookl MOLECUL 
ARCLONING, ALABORATORYMANU 
AL, 2ndEd ; Co 1 dSpr i ngHarbor 
LaboratoryPress, ColdSprin 
gHarbor, Ne wYo r k ( 1 9 8 9 ) KJBifcS 
tlX^h. 

[0031] *%9j0>t7?- nzm-^jfo-^v 50 



#182000-60571 
1 0 

mtb i>twxw7 -/ Ymnmmnz&ttti 
s. tmm£M&m>&tiih^ ^kyu^yyr^^ 

^yh^^n^f y YTisjL^y hZm&Hz&tt 
&<otf#tU\ jHte^JflfelciB-f-?. -£H-2@*> 
MO0gg^:rf-Fa*&$-$ii&. t/?o-t^i# 

fc*HI6H-&&fH±. KohlerandMi lstei 
n, Nature, 256, 495 (1975) fcfto 

a-* (PEG) #JJ*L<. £>HH8«aiUi&fc tT 
(iv P3U <^£ftSffiftcg£fS!l£» 

afc-&«iiaiifiafcoifc*±. 1 : i~2o : lnwm 
#2L<. peg«. io^8o%mmcr)mgxwmz 

*U 30~37TrCl~l OitfSM y^x-K-h-f&Z 

[0032] *%ty<0*:; ^0-^Hni«sfcJ±. 
tm. l*«ffilft. b Hfc&ite. Fab^^VFSrfc* 

mrcr)fimm£.m j }-i-&t%it>ti&<7>T. mm 

Stt<b-rS!B»Sli. »SS«K0«». ?Sttftt:*ffl-CJ> 
[0033] j&fflfO'^ri- Y £%&Mt&te&Mi. 

arcox oizLx m&T* h . -?%h*>. x?v--y 
TZ&g&T. mmfcimt*mmi<7y<7rYk<7) 
<o$3t<?mzT. mmm^ib^mm^y<7i-Yk 
mm&hx. mm^-^mp^mmo^r^Y^ 
[0034] wm±?m&cry*mi(7y<.7°i- y z „ 

[ o o 3 5 ] tti. Ycomtttdimi 
&mw-f&Ty?^xY(?)imAZ. rn^n-Ym. 
mt&mt Lx^mmzfts-t&zkizx vmmi 

%m-&Ztti i X'$2,. Z0>£o%Ty?l-XYtL 

xn. ^w^r+Yizm-^srv-Tfrmkb 



1 1 

>f-fe d n a tMZT y yxR n a* s wi± 
ftrttrm^RNA^^ists d n ais^h^ 

[0036] *^Hg^r^ Ktt. £SRL tfr-fc^flL 

[0037] xmiommMt. 'jmo®.t*. mm, 
mm. <\z?ju. mm. £®n &&nmrts*ti 

#£. ±1z. mi *T*:frWj:&zmmZti?>ili-& 

m. ®<m. mm. mm. wtmmt>'Mat7>t>e>t: 

H&Stf. a^co^r^-KE^S^l:. BP^l 0*eg 

[0038] fefillZfrfr-iX t ^mfaRVteffilZfrti^ 
TV^V^fflflsfcfiO^c DN Aifcji^VJMJ^cofflil 

wmzii&ymsizte. *0>%m±*mi(ry*Trvtf 

tcDNAi fcJlm RN A<7)^e^M^^«iaj-C# S Z> 

vzxmib&wzmmt Lxmn-titzmLxa. 
'jmeym&zSi h £ t tfx-z t . 

[0039] 

im&mi art. mi&m x *)*mi*&tzmmz 

Tmmmoimit. i&lus amb r o o k t><rm. 
wr?~ ^Ttvtztmztiximmmzjimiz x -*xmmz 

[OO4O]JU£0U 7v hPKSag^Wo-- 
*%Wcry<T1-Y (fitK r PK Sj ) fcL ffi 

Vmm^ : 1 foj^-DNAffi^lfcJ^Ta- H$ix 
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1 2 

[0 04 1]ft«£«t:(i. yvhXVf&tmm 
U lOfeMnrT-iSyttisTl-hZSttMS. (4 
M^T-^'y^^T^-h, OAMhVX-mt, pH 
7.5) *y hO^ty't'f 1f-£JBV\ tf*^' 
-MXLfc. 18G<oaESt#fWOV^3taEStSSrffl^DNA$:fl) 
SiLttk. &ffl&)*).5ll l zZch£ol l Z7WJW\s3i' 
yffi-hVVJ»£mt. CsC 1 -E D TAjSSt (5.7 
MCsC 1 , 0.5 MEDTA, p H7. 5 ) ff)±JiZ±M 
10 U Bij@jS'll«RPS40o-^- s 25000 n». 20£fcT 
24^g-^L3t. j&frf-i-^IgfcSfc&LfcRNAS: 
5il^<OTESjgifc(0.1ZSDS, lOmMhyx, P H7. 
5. ImM EOT A) Xi%mL. \m?h. :<«fc70D 

My??;-*, (^\\)*mffltoz-?®m*m 

txfett, l/10g<D3 Mi^-by>A ( P H 5.2) 
2.5«|*<OX^y-;^Jn^T. RNAS-ifeK^-^rit. 
ifcKL3tRNA2rS^fc:J:-?TIIUtZL. 7<K 

RNA##4,*l*:. ^^fUt^RNA^l ■lcO^^A© 
20 if^ffjK (20mMhyx-JSi?, pH7.6, 0.5MNaC 
1. 1 mMEDTA, O.VLyW )V*f>Vzli,yJ6ttYV 

•>a) (c^l. ^^Aft^sarc^ffi^Lfc^yd- 

*-J£K, pH 7.6, 1 mMEDTA, 0.05Z SDS)t 
miSSthkmRKAWntztirz. ±SL<n£o\,zLX%t> 
tUHmRHK<mmi. mm Invitrogent 
(OFastTrack 2.0mRNA#Ji^f-y h^rifS-ffl 

30 [0042] #<i>ixfcmRNAlxfg&l ljiil^t 
6^5^A^yrfjr^^f-K (50ng 
/^e 1 ) £ 1 /z 1 JDX.T70X:. 104HS&Ig»Lfc&. *± 
Tlr»^aiU. 10xSlgg»St(firststr 
andbuffer) (200mM h y^-JSK, pH 8. 
4, 500 mMKC l)2jx 1 , 25mMMgC l 2 2^t 1 . 
0.1 Myf^fW I — )U2u 1 . lOmMdNTPSo" 
!Ha(dATP, dGTP. dCTP, dTTP#10m 

m) luiisxifimimm (gibco brlis 

uperScript II, 2003.^.-/ Y/n 1 ) 1 ju 1 
40 ZMz.. 2 5T;tfcV^T10^. 4 2'CtiJV'^T 5 0^- 
HSJES*Sfc7-yb»JScDNA*s^^Sn^. JJg 
LJtcDNAtf>£{fc{i. LifeTechnologl 
e stt<0^f -y h (SuperScriptPre amp 
1 ificationSystemforfirstS 
trandcDNASynthesisKit) 
X^tz. 

[0043] n^tu-zcD^AimmzLx. mmn 

3fcltMfc^-£f£DNA£fflVvC, iKU^^— tf ■ 
f-x-fy • 'J7?i/ 3 y (PCR) SfciO. PKSO 

50 cDNA^tltii^. ^T. ±B<oiolztxna>tiJ^ 



13 

7-yMscDNAlju L 200 mMHJX-iSK(pH 
8.4, 500mMKC 1)2. 5n 1 . 25mMMgC 1 
il. 5jx K 10mMdNTPS-gi?) (dATP, dG 
TP. dCTP, dTTP#10mM)0. 5jLt 1 ^ JbfB 
3JAX/4 <ry&m> N A (100 pmo 1 ) 
#0. 5ju K PerkinElme rftflArap 1 i 
TaqDNA,-K^7--b' (5oz 7 h/^l)0. 25 
*t lfc£t£*18. 2 5ju 1 S-iDi.. 9 4X:8 0#. 5 
5-C15 0&. 7 2 < C18 0£kK>&6lM7;l'£3 5 
iM^WllMSf-fc* #2 0 0 bptf)DNA#ii<I£*t 
fc. ^(ODNA^MffiB ^E c o R iat PXh o IfflJ 

Eco R I RX /Xho ITWBrLfcp Bluescri 

JtDNA£;*d&SXLl-B lueMRF'fifc^yX 

O-yiD. 75XS FDNA£m i n iprep7*5 
Kf»S?& (T^X* KDNA<9/h««@li!a=) Til 
gU ^^-SfciODNAS^S-^Lfcti'!.. 

S^S^5*^9{^rrj:9^JfiDNA^BKL. C 
1 onetechttOMarathonRACE^7h 
Zm^T. 5 1 6 (C^-t^D N A fclt&ffiffl 

LT5'-RACE (cDNA*^J&igJg)£?T«,\ i 
fcffi5>IS^7 i: 8(^r^fi£DNAS-JiiJ:ffiflBLT3'- 

RACE^tf«-\ ^--ryy-x^y^ix-A^*?: 

c D N ABrtf- „ -£<7>i§gffl5!l£ift36 L 

t. 

[0044] PKSWcDNAJl MTOXotZ. f#£> 
ft*S£^£SfcLTl^£Ufcffi^#^9&tf 1 Ofc 

^-ip^^DNA^^tt. tsmz%z,zt#? 

-t^:*)^. *#5LA PCR=*y f-£fflV\ 10 X LA 
PCR Mffii&5p. l/50nl, dNTP#400wM, 
o)$DNA #0. 2/iM. TAKARALATa q 
1. 2 5U/2 5jLtl. 7yMSJgcDNA 1 ju 1 
(IfCOng) cO^fKFC. PCRRJK(9 4'C, 2 0 

7 2TX 3#&&-»M 51M 94*C. 
2 Of*. 7 0*C. 3#fr64r*-9-4?A'*5-<M?*& 
it^9 4'C. 2 0tK 6 8-C, 3##>£>&&-*>--f?/I/£ 
2 0tM?*) £?rdfc. 15 0 0bp^PKS<7)cDN 
Atmt>tVfZ. IS^tlfcPKStfDcDNA 50 ng£#J 
igf Spe IStfEcoRIfcJ; IJflJKL. Ht<S 

I&t/Eco.RHCJ:0«IBrL^^^- (0ii.Jf 
Xh7?y-ytt«pB 1 u e s c r i p tUSK-) 1 
5ngfcTAKARAjU£*>y h (Li gat i onK 
itver.2) £fflWC3£|gL£. fltfUtDNAfc* 
Zmz.? 1 0 Ou 1 1 U 7.5 M»KT>*71/2». 

DNA»«mtt. 2ju 1 <D*fci§#U 2 Ojtz 1 
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SSLfcfcSUXLl-B 1 ueMRF'fhJl^ha 
y3>S (0.1 « gap, 300 ohi, 1.75 kV. 25 
MFD, BIORadGenePluserlDtfA 
U 50/ig/ml^T>t:^U>^#tfLB-Agar 
fc v PKScOcDNA#5SSLft:r7*SF 
DNA£^rt&:^ffl#£WLfc. -^ffi^OT 
7^5 KDNAjm inipre pife'CfiNS'f'Sfc. P 
KSOcDNAfc&tfT^S F***-jMIWlfc. 
i<ODNA<7)ffi?0^>^r-Sfc: i O^L^. 
10 [004 5 J eJ&tPK S<OS&BjSHWatCt3t^ 

ISt^Ut. JL£<9J:dfcLT#£>;hJtPKStf>cDNA 
£«SfcU BM#9l0&J:tfl 1 l^t^DNA 
2rffl^T. PCR&Kfcfx^. #^>ilfcDNABffr^ 
R8*Xh_o I&tXE_coRIfcJ;»)ffl»LT. tii 
JKffllBS^^^-pEGFP-C2 (?D-yf7? 

4t) tifA-rSifctiOPKsaWBB^a^^- 
P EGFP-C2PKS^U„ #titJtDNASr 
»g&. StgDNA2 0;(xg£HeBS (20mMHep 
e s, pH 7.05, 137mMNaC 1 ,5mMKC 1 , 0.7 
20 mMNa 2 HPO», 6mMf+XbD-X) 800/tl 
£S?SL;tCHOPJHBB3 x 106 MtmSLX. xl- 
? hn*l/-y 3 >a (0.4 cm gap, 0.38kV, 960 uV 
D, BioRadGenePulserlDCiO.l 
EDNAJrCHOPWM^ALJt. ^JiaSraMEM 

(GFP)fcwH^SefcLT^KLt„ KBL\Jt9V 
WKtt* fitGFPtt^aDfCtPKSiJiflcSrfflV^^i 
X^^yo-jrx-f ^tCiO. 75kDa (PKSS50 
30 kDa +GFP#27kDa) <Oftgfciti§;S*lfc. 
[0046] JjeLfcmRNA, c DNAXtf DNAcO 

pcr, DNAco&^mtm^misit. ±mlk 

Sambroo km<7)m!m-?-^T^iZsm^tlX^ 
£„ PKSWmRNA^Mi^^AcW:, OTwid 
fcrLTy— r>yn y Mrfi-Dfe. »/S>*i*:cDNA£ 

8**^<X^mRNA^aSL, y— fy^Dyh 
»*fS-LJttC:-5>. PKScOmRNAJiR 'C«fc*t> 
40 ffFK. KM, Wtt^LTV^. 

PKS«Cti.iJ>£7)JiS§T#SW^a^ffl2:WLT 
>-^tii^Sn&. 9-yhJStct>^TJ&ia«14 
0. a&3SJWl SB. ^7B. ^ftl5B. 4^1 oa 
•CWPRSfiO^M^y-ify^ny hj»WTlfc®LJt 

ti^>. f&^HSgTPKScOmRNA^mt^ 

otv^. zmmiimmimtto^x. mam 
<r>mn. ml fl^eoffscoiBfjifcffl^L. pks 

viZttfi. J31T<7) J: 3 C LT P K S izMtZtm 
50 Sf^Stfe. BG«J#^2c0398-417#a<OSP^CfflS-r 
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1 5 

S20SS<D^T?-F££j£U Key ho 1 eLimp 
etHemocyani n e fcT3 V is a. t- l/C x 

ifajohkmtfiw i^rfcfc2i?i@. 

30BttO.4«g&:7n-f y h^^T^a/O' h fc ftfc 

Ksjiiiit^#3t. zcotimm&m^x. 7 7M«<o* : e 
^-b^i^^yyoy hSrffotfcc:^,. »5 0 
k D atf>#?*£#ogfifrf;:5tPK sjtit^PWK: 
fe^L/iJtft. PKSIJ7 7 K^«£rtHfc^Tft50 
k D a.<r>fr?m¥f^Z. tififrfr^tz. Zff^mtM 

[0047] *m\?yvTi- Ktt. 2 <%o#a 

<7)Gly, 62#a«JDGly, 65#B05Gly.71§@<7>Ala, 73# 
BOLys, 172-170#ac7)His-Asn, 194-196#B<OAsp-Gl 
u, 235-240#g<7)Asp-GlyC-bl> V^^-yUyK-fk 

SS&TOGMtt. i»l|#^-2<0254#B<OGliB&5Lys 
fc. 340S=giOPro* 5 Ser(^ 400#BOAla**Thrfc:^L 

tv^s t't^Srorc -fe 'J y MfcftBSSStt 

f - 3 - K-T 5 DNA. -«l£><0ll?!l<?D 
* r-'&tf£*l£ 3 - DNA t>#f|HJItf)&Bfc£-&- 
[0048] *&WrM&mi*rtBfflfrt>-k vyxu* 

SEQUENCE LISTING 



1 6 



t>3K. ML ML ■«cfcJl4>*L6fc». ca. 

10 #£. 

[0049] 

y^&E*JfcPPXPffi?«£3rr6tf)TSH3 H 

^"K£SH3 — b i nd i ng typeprotein 
kinase (PKS) fc4Sftftfc. J-^yfrt-y h 

4. tot. *^H*o^T^ra. fittes&s. vm 

[0050] 



20 



<110> Mitsubishi Cheaical Corporation 

<120> Novel nanalian peptide and polynucleotide coding 
therefor 

<130> P98-0440 

<160> 11 



<170> Patentln Ver. 2.0 



<210> 1 
<211> 1527 
<212> DNA 
<2B> Wister Rat 



<220> 
<221> CDS 

<222> (205).. (1455) 
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<400> 1 

acagcgagat cctcttgcta acgagaagcc gcgggcgccc caaagcctcg ggacccgggc 60 
gaccaaaccc cttgcgacgc ctttcgcgtc cctgctcatg gtggtggtgg tgccctgagc 120 
ccctctcggg ccgggcagac gaagaccgac acggcgccca ggccccctgc cgcggcgtcc 180 
ccgcggcccc agcccaggga gaag atg age gtg ggc tgc cct gag cct gaa 231 

Met Ser Val Gly Cys Pro Glu Pro Glu 
1 5 

ccg etc cac tec ctg cct tgc tgt ggg ccg ggg gec gec cct gta cct 279 
Pro Leu His Ser Leu Pro Cys Cys Gly Pro Gly Ala Ala Pro Val Pro 
10 15 20 25 

ggt gca ggt gtg ccc etc etc aca gaa gac atg caa gee ctg ace ctg 327 
Gly Ala Gly Val Pro Leu Leu Thr Glu Asp Met Gin Ala Leu Thr Leu 

30 35 40 

cgc aca ctg get gec age gac gtc ace aag cac tac gag etc gtg egg 375 
Arg Thr Leu Ala Ala Ser Asp Val Thr Lys His Tyr Glu Leu Val Arg 

45 50 55 

gag ctg ggt aaa ggg ace tac ggg aag gtc gac ctg gtg get tac aag 423 
Glu Leu Gly Lys Gly Thr Tyr Gly Lys Val Asp Leu Val Ala Tyr Lys 

60 65 70 

ggc aca ggc act aaa atg gee ctg aaa ttt gtg aat aag agt aag ace 471 
Gly Thr Gly Thr Lys Met Ala Leu Lys Phe Val Asn Lys Ser Lys Thr 

75 80 85 

aag ctg aag aac ttc ctg cgt gag gtg age ate ace aac age ctg teg 519 
Lys Leu Lys Asn Phe Leu Arg Glu Val Ser He Thr Asn Ser Leu Ser 
90 95 100 105 

tct age ccc ttc ate ate aag gtc ttc gac gtg gtc ttc gag acg gag 567 
Ser Ser Pro Phe He lie Lys Val Phe Asp Val Val Phe Glu Thr Glu 

110 115 120 

gag tgc tat gtc ttt get cag gag tat gca cct get ggg gac ctg ttt 615 
Glu Cys Tyr Val Phe Ala Gin Glu Tyr Ala Pro Ala Gly Asp Leu Phe 

125 130 135 

gac ate ate cct cct cag gtg ggg etc ccg gag gac acg gtg aag cgc 663 
Asp He He Pro Pro Gin Val Gly Leu Pro Glu Asp Thr Val Lys Arg 

140 145 150 

tgt gtg cag cag ctg ggg ctg gca ctg gac ttc atg cat age agg cag 711 
Cys Val Gin Gin Leu Gly Leu Ala Leu Asp Phe Met His Ser Arg Gin 

155 160 165 

ctg gtg cac cgc gac ate aag ccc gag aat gtg ctg ctg ttt gac cgt 759 
Leu Val His Arg Asp He Lys Pro Glu Asn Val Leu Leu Phe Asp Arg 
170 175 180 185 

gag tgc cgc cgc gtg aag ctg get gac ttc ggc atg acg egg cgc gta 807 
Glu Cys Arg Arg Val Lys Leu Ala Asp Phe Gly Met Thr Arg Arg Val 

190 195 200 

ggc tgc cgt gtg aag cga gta age ggc act ata ccc tac acg gcg ccc 855 
Gly Cys Arg Val Lys Arg Val Ser Gly Thr He Pro Tyr Thr Ala Pro 

205 210 215 

gag gtg tgc cag get ggc cgc gee gat ggc ttc gcg gtg gac acg ggc 903 
Glu Val Cys Gin Ala Gly Arg Ala Asp Gly Phe Ala Val Asp Thr Gly 

220 225 230 

gtg gat gtg tgg gca ttc ggc gtg etc ate ttc tgc gtg etc act ggc 951 



(11) t£PJ2000-60571 

19 

Val Asp Val Trp Ala Phe Gly Val Leu He Phe Cys Val Leu Thr Gly 

235 240 245 

aac ttc ccg tgg gag get gcg tea ggt gec gat gec ttc ttc gag gaa 999 
Asn Phe Pro Trp Glu Ala Ala Ser Gly Ala Asp Ala Phe Phe Glu Glu 
250 255 260 265 

ttt gtg cgc tgg cag egg ggt cgc ctg ccc ggg ctg cca tec cag tgg 1047 
Phe Val Arg Trp Gin Arg Gly Arg Leu Pro Gly Leu Pro Ser Gin Trp 

270 275 280 

cga cgc ttt acg gag cct get eta cgc atg ttc cag egg ctt ctg gcg 1095 
Arg Arg Phe Thr Glu Pro Ala Leu Arg Met Phe Gin Arg Leu Leu Ala 

285 290 295 

ctg gag cct gag egg cgt ggg ccc gec aag gag gtc ttt cgc ttc etc 1143 
Leu Glu Pro Glu Arg Arg Gly Pro Ala Lys Glu Val Phe Arg Phe Leu 

300 305 310 

aag cat gag etc aca tct gag ctg egg egg egg cca teg cac cgc gca 1191 
Lys His Glu Leu Thr Ser Glu Leu Arg Arg Arg Pro Ser His Arg Ala 

315 320 325 

cga aag cca cct ggg gac cgc ctg cct ggg ccc ctg cgc ctt gag get 1239 
Arg Lys Pro Pro Gly Asp Arg Leu Pro Gly Pro Leu Arg Leu Glu Ala 
330 335 340 345 

cca ggg cca etc aag cgc act gtg etc ace gag agt ggc age ggc teg 1287 
Pro Gly Pro Leu Lys Arg Thr Val Leu Thr Glu Ser Gly Ser Gly Ser 

350 355 360 

egg cct tec cca ccc age gta ggg ccc gtg gta ccc gtg cca gtg cca 1335 
Arg Pro Ser Pro Pro Ser Val Gly Pro Val Val Pro Val Pro Val Pro 

365 370 375 

gtg cca gta ccc gta cct gag get ggt ctg get cca ccc gca ccc ccg 1383 
Val Pro Val Pro Val Pro Glu Ala Gly Leu Ala Pro Pro Ala Pro Pro 

380 385 390 

ggc agg ace gac ggc cgt gcg gac aag age aaa ggg cag gtg gta ttg 1431 
Gly Arg Thr Asp Gly Arg Ala Asp Lys Ser Lys Gly Gin Val Val Leu 

395 400 405 

gec aca gec ate gag ate tgc gtc tgagccgctg cagcacagct gttgcgggga 1485 
Ala Thr Ala He Glu He Cys Val 
410 415 

agccgcgcgc tctaacccgt actagggaca aggagcagee gc 1527 

<210> 2 
<211> 417 
<212> PRT 
<213> Wister Rat 

<400> 2 

Met Ser Val Gly Cys Pro Glu Pro Glu Pro Leu His Ser Leu Pro Cys 

15 10 15 

Cys Gly Pro Gly Ala Ala Pro Val Pro Gly Ala Gly Val Pro Leu Leu 

20 25 30 

Thr Glu Asp Met Gin Ala Leu Thr Leu Arg Thr Leu Ala Ala Ser Asp 

35 40 45 

Val Thr Lys His Tyr Glu Leu Val Arg Glu Leu Gly Lys Gly Thr Tyr 
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50 55 60 

Gly Lys Val Asp Leu Val Ala Tyr Lys Gly Thr Gly Thr Lys Met Ala 
65 70 75 80 

Leu Lys Phe Val Asn Lys Ser Lys Thr Lys Leu Lys Asn Phe Leu Arg 

85 90 95 

Glu Val Ser He Thr Asn Ser Leu Ser Ser Ser Pro Phe He He Lys 

100 105 110 

Val Phe Asp Val Val Phe Glu Thr Glu Glu Cys Tyr Val Phe Ala Gin 

115 120 125 

Glu Tyr Ala Pro Ala Gly Asp Leu Phe Asp He He Pro Pro Gin Val 

130 135 140 

Gly Leu Pro Glu Asp Thr Val Lys Arg Cys Val Gin Gin Leu Gly Leu 
145 150 155 160 

Ala Leu Asp Phe Met His Ser Arg Gin Leu Val His Arg Asp He Lys 

165 170 175 

Pro Glu Asn Val Leu Leu Phe Asp Arg Glu Cys Arg Arg Val Lys Leu 

180 185 190 

Ala Asp Phe Gly Met Thr Arg Arg Val Gly Cys Arg Val Lys Arg Val 

195 200 205 

Ser Gly Thr He Pro Tyr Thr Ala Pro Glu Val Cys Gin Ala Gly Arg 

210 215 220 

Ala Asp Gly Phe Ala Val Asp Thr Gly Val Asp Val Trp Ala Phe Gly 
225 230 235 240 

Val Leu He Phe Cys Val Leu Thr Gly Asn Phe Pro Trp Glu Ala Ala 

245 250 255 

Ser Gly Ala Asp Ala Phe Phe Glu Glu Phe Val Arg Trp Gin Arg Gly 

260 265 270 

Arg Leu Pro Gly Leu Pro Ser Gin Trp Arg Arg Phe Thr Glu Pro Ala 

275 280 285 

Leu Arg Met Phe Gin Arg Leu Leu Ala Leu Glu Pro Glu Arg Arg Gly 

290 295 300 

Pro Ala Lys Glu Val Phe Arg Phe Leu Lys His Glu Leu Thr Ser Glu 
305 310 315 320 

Leu Arg Arg Arg Pro Ser His Arg Ala Arg Lys Pro Pro Gly Asp Arg 

325 330 335 

Leu Pro Gly Pro Leu Arg Leu Glu Ala Pro Gly Pro Leu Lys Arg Thr 

340 345 350 

Val Leu Thr Glu Ser Gly Ser Gly Ser Arg Pro Ser Pro Pro Ser Val 

355 360 365 

Gly Pro Val Val Pro Val Pro Val Pro Val Pro Val Pro Val Pro Glu 

370 375 380 

Ala Gly Leu Ala Pro Pro Ala Pro Pro Gly Arg Thr Asp Gly Arg Ala 
385 390 395 400 

Asp Lys Ser Lys Gly Gin Val Val Leu Ala Thr Ala lie Glu He Cys 
405 410 415 

Val 

<210> 3 
<211> 29 
<212> DNA 

<213> Artificial Sequence 



23 



(13) 



^2000- 



6057 1 



<220> 

<223> Description of Artificial Sequence: synthetic DNA 



<400> 3 

ggaattcayt gygayytnaa rccngaraa 

<210> 4 
<211> 25 
<212> DNA 

<213> Artificial Sequence 



29 



<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 4 

cctcgagncc nacngaccac atrtc 25 

<210> 5 
<211> 25 

<2i2> dna 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 5 

cttactcgct tcacacggca gccta 25 

<210> 6 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 6 

tcacggtcaa acagcagcac attct 25 

<210> 7 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 



<400> 7 



( 14 > ^2000-60571 
25 26 
cctcgagtgt gctgctgttt gaccgtgagt gc 32 



<210> 8 
<211> 25 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 8 

taggctgccg tgtgaagcga gtaag 

<210> 9 
<211> 37 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence:synthetic DNA 
<400> 9 

gactagtgga cagcgagatc ctcttgctaa cgagaag 

<210> 10 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 10 

ggaattcgcg gctgctcctt gtccctagta cgggtta 

<210> 11 
<211> 31 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: synthetic DNA 



<400> 11 

tctcgaggat gagcgtgggc tgccctgagc c 31 
[0051] * A 



(15) ^2000-60571 



(51)Int.C1.7 WNB& FI tW<## 

) 

C12Q 1/02 C12P 21/08 4H045 

// C12P 21/08 C12N 5/00 B 

(C12N 15/09 ZNA 

C12R 1:91) 

(C12N 9/12 

C12R 1:91) 

(72)?SHJJ# F^-A(##) 4R024 AA01 AA11 AA12 BA10 BA43 

^wmmm±^\m mt£&Emt bm4 cao4 caos cao7 dao2 

mLmvmmmft haoi 

4B050 CC03 BD11 LL01 

4B063 QA01 QA13 QA18 QQ03 QQ27 

QR07 QR24 QS31 QS36 
4B064 AG01 AG26 AG27 CA10 CA19 

CC24 DA01 DAB 
4B065 AA90X AA91Y AA93Y AB01 

BA03 CA29 CA44 CA46 
411045 AA10 AA11 AA20 AA30 RA10 

BA72 CA40 DA75 DA76 DA89 

EA21 EA50 FA74 



